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(54) REFLECTION PREVENTING RLM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reflection preventing film 
comprising a support composed of a cellulose acylate film manufactured by 
casting a dope using a solvent containing no halogenated hydrocarbon such 
as methylene dichloride or composed of a cellulose acylate film 
manuftictured by co-casting dopes with fast film forming speed. 
SOLUTION: The reflection preventing film comprises a cellulose acylate 
support obtained by casting a solution composed of cellulose acylate 
dissolved in at least a solvent, selected from a group consisting of a 2-120 
ether, a 3-1 20 ketone and a 2-120 ester, practically containing no 
halogenated hydrocarbon type solvent or a cellulose acylate support 
obtained by co-casting a plurality of cellulose acylate solutions and a low 
refractive index layer of which the refractive index Is lower than that of the 



support. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An acid-resisting film comprising: 

Excluding a halogenated hydrocarbon system solvent, substantially Ether with 2-12 carbon atoms, A cellulose acylate film base 
material produced by casting a solution which dissolved a cellulose reed rate using at least a solvent chosen from a group which 
consists of ketone with 3-12 carbon atoms, and ester with 2-12 carbon atoms. 
A low refractive index layer whose refractive index is lower than a refractive index of a base material. 

[Claim 2]The acid-resisting film according to claim 1 which has detailed unevenness on the surface and in which an anti-glare 
layer whose refractive Index Is higher than a base material is provided between a base material and a low refractive index layer. 
[Claim 3]The acid-resisting film according to claim 2 in which a hard court layer pencil hardness Is higher than a base material, 
and lower a refractive Index than an anti-glare layer and higher than a low refractive index layer is provided between an anti- 
glare layer and a base material. 

[Claim 4]The acid-resisting film according to claim 1 in which a hard court layer which has pencil hardness higher than a base 
material, and a refractive index is higher than a low refractive index layer between a base material and a low refractive index 
layer, and has a thickness of 1 micrometers or more is provided. 

[Claim 5]The acid-resisting film according to claim 4 in which a high refractive index layer whose refractive index is higher than a 
hard court layer is provided between a hard court layer and a low refractive index layer. 

[Claim 6]The acid-resisting film according to claim 5 in which a medium refractive index layer with it is provided between a hard 
court layer and a high refractive index layer. [ a refractive index higher than a low refractive index layer and and ] [ lower than a 
high refractive index layer ] 
[Claim 7]An acid-resisting film comprising: 

A cellulose acylate film base material produced by carrying out co-casting of two or more cellulose reed rate solutions. 
A low refractive index layer whose refractive index is lower than a refractive index of a base material. 

[Claim 8]The acid-resisting film according to claim 7 which has detailed unevenness on the surface and in which an anti-glare 
layer whose refractive index Is higher than a base material is provided between a base material and a low refractive index layer. 
[Claim 9]The acid-resisting film according to claim 8 in which a hard court layer pencil hardness is higher than a base material, 
and lower a refractive index than an anti-glare layer and higher than a low refractive index layer is provided between an anti- 
glare layer and a base material. 

[Claim 10]The acid-resisting film according to claim 7 in which a hard court layer which has pencil hardness higher than a base 
material, and a refractive Index is higher than a low refractive index layer between a base material and a low refractive index 
layer, and has a thickness of 1 micrometers or more is provided. 

[Claim 1 1]The acid-resisting film according to claim 10 in which a high refractive index layer whose refractive index is higher than 
a hard court layer is provided between a hard court layer and a low refractive index layer. 

[Claim 123The acid-resisting film according to claim 11 in which a medium refractive index layer with it is provided between a 
hard court layer and a high refractive index layer. [ a refractive index higher than a low refractive index layer and and ] [ lower 
than a high refractive index layer ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the acid-resisting film which uses a cellulose acylate film as a base material. 
Especially this Invention relates to the acid-resisting film which can be used in favor of a polarizing plate or a liquid crystal 

display. 
[0002] 

[Description of the Prior Art]The acid-resisting film which uses a cellulose acylate film as a base material is used for various 
uses. Especially as a protection film of the polarizing plate for liquid crystal displays, a cellulose acylate film is used widely and is. 
The antireflection film is provided in various image display devices like a liquid crystal display (LCD), a plasma display panel 
(PDP), an electroluminescence display (ELD), or a cathode-ray tube display (CRT). The antireflection film is provided also in the 
lens of glasses or a camera. As an antireflection film, the multilayer film which made the transparent thin film of the metallic 
oxide laminate is ordinarily used fi^m the former. Two or more transparent thin films are used in order to prevent reflection of 
the light of various wavelength. The transparent thin film of the metallic oxide is formed by the vacuum deposition method which 
is a kind of a chemical-vacuum-deposition (CVD) method, a physical-vapor-deposition (PVD) method, especially physical vapor 
deposition. Although the transparent thin film of a metallic oxide has the optical property outstanding as an antireflection film, 
productivity is low and the formation method by vacuum evaporation is not suitable for mass production. The antireflection film 
by PVD may be formed on the base material which has the anti-dazzle property by surface unevenness according to a use. 
Although parallel ray transmissivity decreases from what was formed on the smooth base material, since reflected [ a 
background ] is scattered about by surface unevenness and falls, if anti-dazzle property is revealed and the acid-resisting effect 
and an interval are applied to an Image forming device, the display quality will improve remarkably. 

[0003]It replaces with vacuum deposition and the method of forming an antireflection film by spreading of inorganic particles Is 
proposed. JP,60-59250,B is indicating the antireflection layer which has a detailed hole and a particle-like inorganic substance. 
An antireflection layer is formed by spreading. A detailed hole performs activation gas processing after spreading of a layer, and 
when gas secedes from a layer, it is formed. JP,59-50401 ,A is indicating the antireflection film laminated in order of the base 
material, the high refractive index layer, and the low refractive index layer. The gazette is also indicating the antireflection film 
which provided the medium refractive index layer between the base material and the high refractive index layer. The low 
refractive index layer is formed by spreading of polymer or inorganic particles. 

[0004]JP,2-245702,A is indicating the antireflection film to which two or more kinds of ultrafine particles (for example, MgF2 and 
Si02) were made intermingled, and the mixture ratio was changed in the thickness direction. By changing the mixture ratio, the 
refractive index was changed and the same optical property as the high refractive index layer indicated to above-mentioned 
JP,59-50401,A and the antireflection film which provided the low refractive index layer has been acquired. The ultrafine particle 
is pasted up by 8102 produced in the pyrolysis of ethyl silicate. In the pyrolysis of ethyl silicate, it is generated by carbon dioxide 
and the steam by combustion of an ethyl portion. When carbon dioxide and a steam secede fr-om a layer, the gap has produced 
between ultrafine particles, as shown in Drawing 1 of JP,2-245702,A. JP,5-13021,A is indicating filling up with a binder the 
ultrafine particle gap which exists in an antireflection film given [ above-mentioned ] in JP,2-245702,A. JP,7-48527,A is indicating 
the antireflection film containing the non-subtlety powder which consists of porous silica, and a binder. 
[0005] 

[Problem(s) to be Solved by the Invention]As a means to give anti-dazzle property to the antireflection film by spreading, the 
method of adding an antireflection layer to the coating liquid to form is examined in how to apply an antireflection layer on the 
base material which has surface unevenness, and the mat particles for forming surface unevenness. The base material which 
consists of the conventional cellulose acylate film is manufactured by flow casting of the dope produced by dissolving the 
cellulose reed rate used as a raw material in the solvent containing a methylene chloride, and making this solvent safer by low 
cost is called for. In the conventional flow casting, even if film production speed is slow and improvement in flow casting speed is 
called for for low-cost-izing of a base material, it is. The cellulose acylate film manufactured by the flow casting of a dope using 
the solvent which does not contain halogenated hydrocarbon [ like a methylene chloride ] whose purpose of this invention is, Or 
it is providing the acid-resisting film which uses as a base material the cellulose acylate film manufactured at a quick film 
production speed by co-casting. The purpose of this invention is also to provide the acid-resisting film which can be used in 
favor of a polarizing plate or a liquid crystal display. 
[0006] 

[Means for Solving the Problem]The purpose of this invention was attained by acid-resisting film of following the (1 ) - (1 2). 
Excluding a halogenated hydrocarbon system solvent, substantially (1) Ether with 2-12 carbon atoms, A cellulose acylate film 
base material produced by casting a solution which dissolved a cellulose reed rate using at least a solvent chosen from a group 
which consists of ketone with 3-12 carbon atoms, and ester with 2-12 carbon atoms. An acid-resisting film which has a low 
refractive index layer whose refractive index is lower than a refractive index of a base material. 

[0007](2) An acid-resisting film given in (1) which has detailed unevenness on the surface and by which an anti-glare layer whose 
refractive index is higher than a base material is provided between a base material and a low refractive index layer. 
(3) An acid-resisting film given in (2) by which a hard court layer pencil hardness is higher than a base material, and lower a 
refractive index than an anti-glare layer and higher than a low refractive index layer is provided between an anti-glare layer and a 
base material. 



[0008](4) An acid-resisting film given in (1) in which a hard court layer which has pencil hardness higher than a base material, and 
a refractive index is higher than a low refractive index layer between a base material and a low refractive index layer, and has a 
thickness of 1 micrometers or more is provided. 

(5) An acid-resisting film given in (4) by which a high refractive index layer whose refractive index is higher than a hard court 
layer is provided between a hard court layer and a low refractive index layer. 

(6) An acid-resisting film given in (5) by which a medium refi-actlve index layer with it is provided between a hard court layer and 
a high refractive index layer. [ a refractive index higher than a low refractive index layer and and ] [ lower than a high refractive 

index layer ] 

[0009](7) An acid-resisting film which has a cellulose acylate film base material produced by carrying out co-casting of two or 
more cellulose reed rate solutions, and a low refractive index layer whose refractive index is lower than a refractive index of a 

base material. 

(8) An acid-resisting film given in (7) which has detailed unevenness on the surface and by which an anti-glare layer whose 
refractive index is higher than a base material is provided between a base material and a low refractive index layer, 

(9) An acid-resisting film given in (8) by which a hard court layer pencil hardness is higher than a base material, and lower a 
refractive index than an anti-glare layer and higher than a low refractive index layer is provided between an anti-glare layer and a 
base material. 

[0010](10) An acid-resisting film given in (7) in which a hard court layer which has pencil hardness higher than a base material, 
and a refractive index is higher than a low refractive index layer between a base material and a low refractive index layer, and has 
a thickness of 1 micrometers or more is provided. 

(1 1) An acid-resisting film given in (10) by which a high refractive index layer whose refractive index is higher than a hard court 
layer is provided between a hard court layer and a low refractive index layer. 

(1 2) An acid-resisting film given in (1 1 ) by which a medium refractive index layer with it is provided between a hard court layer 
and a high refractive index layer. [ a refractive index higher than a low refractive index layer and and ] [ lower than a high 
refractive index layer ] 

[0011] 

[Embodiment of the Invention][Composition of an acid-resisting film] Drawing 1 is a cross section showing the composition of the 
most fundamental acid-resisting film. As for the acid-resisting film shown in drawing 1 . the low refractive index layer (2) is 
provided on the cellulose acylate film base material (1). Drawing 2 is a cross section showing another composition of an acid- 
resisting film. As for the acid-resisting film shown in drawing 2 . the anti-glare layer (3) and the low refractive index layer (2) are 
provided one by one on the cellulose acylate film base material (1). Drawing 3 is a cross section showing composition of an acid- 
resisting film another again. As for the acid-resisting film shown in drawing 3 , the hard court layer (4), the anti-glare layer (3), and 
the low refractive index layer (2) are provided one by one on the cellulose acylate film base material (1). 
r0012] Drawing 4 is a cross section showing another composition of an acid-resisting film. As for the acid-resisting film shown in 
drawing 4. the hard court layer (4) and the low refractive index layer (2) are provided one by one on the cellulose acylate film 
base material (1). Drawing 5 is a cross section showing composition of an acid-resisting film another further again. As for the 
acid-resisting film shown in drawing 5 . the hard court layer (4), the high refi-active index layer (5), and the low refractive index 
layer (2) are provided one by one on the cellulose acylate film base material (1). Drawing 6 is a cross section showing other 
composition of an acid-resisting film. As for the acid-resisting film shown in drawing 6 , the hard court layer (4), the medium 
refractive index layer (6), the high refractive index layer (5), and the low refractive index layer (2) are provided one by one on the 
cellulose acylate film base material (1). 

[0013][Cellulose acylate film base material] Cotton linters and wood pulp can be used as cellulose of a cellulose reed rate raw 
material. Two or more kinds of material cellulose may be mixed and used. As for the degree of substitution of the hydroxyl group 
of cellulose, it is preferred to satisfy all following formula (I)s - (IlDs. 

[0014](I) 2.6 <=A+B<=3.0 (II) 2.0 <=A<=3.0 (III) 0 <=B<=0.8 [001 5]A and B are the degrees of substitution which show the number 
replaced among three hydroxyl groups of the glucose unit of cellulose among a formula, A is the degree of substitution of an 
acetyl group, and B is the degree of substitution of an acyi group with 3-22 carbon atoms. There are three hydroxyl groups in 
cellulose at 1 glucose unit, and the above-mentioned number expresses the degree of substitution of the acyl group to the 
hydroxyl group. The maximum degree of substitution is 3. Generally the degree of substitution of cellulose triacetate of A is more 
than [ 2.6 or less / 3 ](in this case, the hydroxyl group which was not replaced is a maximum of 0.4). And in cellulose triacetate, 
it is B= 0. As a cellulose reed rate, the cellulose triacetate whose acyl group is all an acetyl group is preferred. 0.4 or less 
cellulose reed rate also has the preferred hydroxyl group in which the acyl group of 3-22 was not replaced [ an acetyl group ] for 
the number of carbon atoms 0.8 or less at not less than 2.0%. In the viewpoint of film properties, it is preferred about an acyl 
group with 3-22 carbon atoms that it is especially 0.3 or less. The degree of substitution measures the degree of coupling of 
fatty acid of acetic acid and 3-22 carbon atoms which are replaced by the hydroxyl group of cellulose, and is obtained by 
calculation. Measurement can be carried out according to D-817-91 of ASTM. 

[001 6]As for the degree of polymerization (viscosity average) of a cellulose reed rate, 200-700 are preferred, and it is preferred. 
[ of especially the thing of 250-550 ] It is needed for a degree of polymerization to be 200 or more, in order for the mechanical 
strength of the cellulose acylate film textiles which generally contain cellulose triacetate, or a cast to be tough, It is indicated by 
the "cellulose handbook" Asakura bookstore (1958) edited by Hiroshi Sofue and Nobuhiko Migita, and Nikkan Kogyo Shimbun 
(1970) edited "the plastic material lecture 17" by ******** Kazuo Uda. A viscosity average degree of polymerization can be 
measured with an Ostwaid viscometer, and is searched for by a following fonnula from the intrinsic viscosity [eta] of the 
measured cellulose reed rate. 

DP=[eta]/Km (DP in a formula is a viscosity average degree of polymerization, and Km is constant 6x10 "4) 
[0017]For the example of an acyl group with 3-22 carbon atoms, a propanoly group (C2H5CO-), a butanoly group (C3H7CO-) (n-, 
iso-) — it is disclosed and a roil group (C4H9CO-) (tert-[ n-, iso-, sec-, ]), octanoyi, dodecanoly, octadecanoly, and the Oreo roil 
are contained. Propanoly and butanoly are preferred. It is desirable from mechanical strength when the cellulose reed rate of n- 
acylation uses a film, and the ease of dissolving, n-propanoly group is especially preferred. If the degree of substitution of an 
acetyl group is low, mechanical strength and resistance to moist heat will fall. If the degree of substitution of an acyl group with 
3-5 carbon atoms is high, the solubility to an organic solvent will improve, but if each degree of substitution is the 
aforementioned range, good physical properties are shown. 

[0018]As cellulose reed TETO, cellulose triacetate is preferred and especially the cellulose triacetate of the grade for 



photographs is preferred. As cellulose triacetate of the commercial grade for photographs, the product with which it is satisfied 
of the quality of a viscosity average degree of polymerization or an acetylation degree can be obtained easily. The cellulose 
triacetate of the grade for photographs is sold from Daicel Chemical Industries, Ltd., KOTORUZU, Hoechst A.G., and Eastman 
Kodak Co. 

[001 9]When the acylating agents of an aoyi group are an acid anhydride and acid chloride, the organic solvent as a reactional 
solvent can be used. Organic acid (an example, acetic acid) and methylene chloride are contained in the example of an organic 
solvent. As a catalyst, a protonio catalyst (an example, sulfuric acid) is preferred. A basic compound can also be used when an 
acylating agent is acid chloride (for example, CH3CH2COCI). fatty acid (acetic acid.) corresponding to [ with the industrial most 
general method ] an acetyl group and other acyl groups for cellulose It acylates of the mixed organic acid ingredient containing 
propionic acid, butanoic acid, valeric acids, or those acid anhydrides (an acetic anhydride, a propionic anhydride, a butyric 
anhydride, an anhydrous valeric acid), and a cellulose reed rate is compounded. The concrete manufacturing method of the 
cellulose reed rate is indicated to JP,10-45804,A, for example. As for the concentration of a cellulose reed rate solution, it is 
preferred that it is five to 30 mass %, it is still more preferred that it is ten to 28 mass %, and it is most preferred that it is 15 to 
25 mass %. 

[Q020]It is preferred to manufacture a cellulose acylate film by the solvent cast method, and it is manufactured using the 
cellulose reed rate solution (dope) which dissolved the cellulose reed rate in the organic solvent. As for an organic solvent, the 
ether of 2-12 is chosen for the number of carbon atoms, and ketone and the number of carbon atoms of 3-12 are chosen for the 
number of carbon atoms from ester of 2-12. Ether, ketone, and ester may have cyclic structure. The compound which has two or 
more either of the functional groups (namely, -0-, -CO- and -C00-) of ether, ketone, and ester can also be used as an organic 
solvent. The organic solvent may have other functional groups like an alcoholic hydroxyl group. In the case of the organic solvent 
which has two or more kinds of functional groups, the number of carbon atoms should just be in the stipulated range of the 
compound which has one of functional groups. 

[0021]Diisopropyl ether, dimethoxymethane, dimethoxyethane, 1,4-dioxane, 1 ,3-dioxolane, a tetrahydrofuran, an anisole, and 
phenetol are contained in the example of the ether of 2-1 2 for the number of carbon atoms. Acetone, methyl ethyl ketone, a 
diethyl ketone, diisobutyl ketone, cyclopentanone, cyclohexanone, and methylcyclohexanone are contained in the example of 
ketone of 3-1 2 for the number of carbon atoms. Methyl formate, ethyl formate, propyl formate, pentyl formate, methyl acetate, 
ethyl acetate, and pentyl acetate are contained in the example of ester of 2-12 for the number of carbon atoms. 2-ethoxyethyl 
acetate, 2-methoxyethanol, and 2-butoxyethanol are contained in the example of the organic solvent which has two or more 
kinds of functional groups. 

[0022]The solvent which mixed two or more kinds of organic solvents may be used. Especially desirable organic solvents are 
three or more kinds of mutually different mixed solvents. In three or more kinds of mixed solvents, the number of carbon atoms is 
[ ketone and the number of carbon atoms of 3-4 of the 1 st solvent ] ester or these mixed solvents of 2-4, It is preferred that 
the 2nd solvent uses hydrocarbon whose alcohol or boiling point whose boiling point is 30-170 ** is 30-170 ** as the 3rd solvent 
by being chosen out of ketone, ether, or acetoacetic ester of 5-7 in the number of carbon atoms. As the 1st ketone and ester of 
a solvent, acetone, methyl acetate, methyl formate, and ethyl formate are preferred. As the 2nd solvent, methyl isobutyl ketone, 
cyclopentanone, cyclohexanone, methyl acetoacetate, dioxane, and 1,3-dioxolane are preferred. 

[0023]As for alcohol of the 3rd solvent, it is preferred that it is monovalence. The hydrocarbon portion of alcohol may be a 
straight chain, may have branching, or may be annular. As for a hydrocarbon portion, it is preferred that it is saturated aliphatic 
hydrocarbon, the hydroxyl group of alcohol — first-class - they may be any of the third class. For the example of alcohol, 
methanol (boiling point 64.65 **), ethanol (78.325 **), 1-propanol (97.15 **), 2-propanol (82.4 **), 1-butanol (117.9 **), 2- 
butanol (99.5 **). t-butanol (82.45 **), 1-pentanol (137.5 **), 2-methyl-2-butanol (101.9 **), and cyclohexanol (161 **) are 
contained. Fluoroalcohol can also be used as a kind of alcohol. As for the number of carbon atoms of fluoroalcohol, 2 thru/or 1 0 
are preferred, and 2 thru/or 8 are still more preferred. Two or more kinds of alcohol may be used together. Hydrocarbon of the 
3rd solvent may be a straight chain, may have branching, or may be annular. Both aromatic hydrocarbon and aliphatic 
hydrocarbon can be used as hydrocarbon. Aliphatic hydrocarbon may be saturation or may be unsaturated. Cyclohexane (boiling 
point: 80.7 **), hexane (69 **), benzene (80.1 **), toluene (110.6 **), and xylene (138.4-144.4 **) are contained in the example of 
hydrocarbon. 

[0024]It is preferred 30-95 mass % That the 1st solvent is contained in a three-sort mixed solvent, 40-90 mass % Being 
contained is more preferred, 50-90 mass % Being contained is still more preferred, and 50- mass % Being contained is most 
preferred. As for the 2nd solvent and 3rd solvent, 1-40 mass % Being contained is preferred, and 3-30 mass % Being contained is 
more preferred. For the example of combination of a solvent, a cellulose reed rate / methyl acetate / cyclohexanone / 
methanol / ethanol (X/(70-X) /20/5/5, mass part), A cellulose reed rate / methyl acetate / methyl ethyl ketone / acetone / 
methanol / ethanol (X/(50-X) /20/20/5/5, mass part), A cellulose reed rate / acetone / methyl acetoacetate / ethanol (X/(75- 
X) / 20//5, mass part), A cellulose reed rate / methyl acetate / cyclopentanone / methanol / ethanol (X/(80-X) /1 0/5/5, mass 
part), A cellulose reed rate / methyl acetate /I, 3 dioxolanes / methanol / ethanol (X/(70-X) /20/5/5, mass part), A cellulose 
reed rate / methyl acetate / dioxane / acetone / methanol / ethanol (X/(60-X) /20/1 0/5/5, mass part), and a cellulose reed 
rate / 1,3-dioxolane / cyclohexanone / methyl ethyl ketone / methanol / ethanol. (X/(55-X) /20/1 0/5/5/5, and a mass part) are 
contained. The above X is a mass part of a cellulose reed rate, and is 13-25 preferably [ it is desirable and ] to 10-25, and a pan. 
[0025]It is preferred to swell a cellulose reed rate to a non halogen system organic solvent at a room temperature beforehand in 
the dissolution of a cellulose reed rate. That is, it can add, stirring cellulose reed rate powder well to a non halogen system 
organic solvent, or the swelling liquid of a cellulose reed rate can be produced by the thing [ adding a non halogen system organic 
solvent to a cellulose reed rate as reverse ]. A non halogen system organic solvent means that the content of a halogen system 
organic solvent is less than 5 mass % (preferably less than 3 mass %). 0.1 to 24 hours is preferred, and is 0.2 to 6 hours more 
preferably, and the time which swelling takes is 0.5 to 3 hours still more preferably. Since the mixture of a cellulose reed rate and 
a solvent has high viscosity, its powerful agitating equipment is preferred. Especially the thing for which a kneader is used as 
agitating equipment or a screw extruder is passed is preferred. 

[0026]the mixture of a cellulose reed rate and a solvent -100 — 10 ** — desirable -80—10 ** — further — desirable -80 — it is 
most preferably cooled by 30 ** -80 — 50 **. Cooling can be carried out with a mechanical freezer (-100 **) and dry ice 
methanol bath (-75 **) or the cooled diethylene-glycol solution (-30 — 20 **), for example. If it cools, the mixture of a cellulose 
reed rate and an organic solvent will be solidified. In cooling by a batch type, the viscosity of a cellulose reed rate solution goes 
up with cooling, and cooling efficiency falls. Therefore, since predetermined cooling temperature is reached, it is preferred to use 



an efficient solution tank. After swelling the mixture of a cellulose reed rate and an organic solvent, it can be easily cooled by 
carrying out a short-time transfer to the cooling system made into predetermined cooling temperature. Cool time is so preferred 
on productivity that it is short. 0.5 to 180 minutes is preferred, and is 0.5 to 30 minutes more preferably, and cool time is 0.5 to 
1 0 minutes most preferably. The cellulose reed rate solution produced by cooling turns into a solution in which it is preferred to 
warm at 0-50 ** next, and a cellulose reed rate flows in an organic solvent by this. 

[0027]The mixed liquor of a cellulose reed rate and an organic solvent can be heated at 70-200 ** under the application of 
pressure of 0.3 - 30Mpa. 70-180 ** of cooking temperature is 70-160 ** still more preferably preferably, it is so preferred that 
cooking time in particular is short although it is not limited — 0.5 to 60 minutes — desirable — ** — it is 0.5 to 30 minutes 
more preferably, and is 1 to 10 minutes especially preferably. Heating can be carried out, for example using high-pressure steam 
or an electric heat source. Carbon dioxide is made to live together in a solvent furthermore, it is very good in the so-called 
dissolving method in a supercritical state, and it is preferred that carbon dioxide is five to 30 mass [ in a solution ] %. In this case, 
the dissolution can be attained under the high voltage of a lower temperature. For high voltage, a resisting pressure container or 
a resisting pressure line is needed. The metal resisting pressure container and line of the product made from iron or stainless 
steel or others may be used. 

[0028]As it is, since the handling of a heating solution is impossible, it is necessary to cool it below to the lowest boiling point of 
the used solvent. In that case, it is common to cool at -10-50 **, and to return to ordinary pressure. It is also at best still more 
preferred to neglect the high voltage high temperature vessel in which the cellulose reed rate solution is built in, and a line to a 
room temperature, and cooling may cool this device using refrigerants, such as cooling water. In order to bring the dissolution 
forward, heating or operation of cooling may be repeated. It can be judged whether the dissolution is enough only by observing a 
general view of a solution by viewing. In a high voltage elevated-temperature dissolving method, in order to avoid evaporation of a 
solvent, a well-closed corrtainer is used, swelling process **** — dissolving time can be further shortened by using application of 
pressure and decompression. In order to carry out application of pressure and decompression, a pressure-resistant container or 
a line is indispensable. A cellulose reed rate solution is producible by the above cooling process or high-temperature-high- 
pressure processing. 

[0029]The obtained cellulose reed rate solution may be condensed using a suitable means. While leading a low concentration 
solution as the method of concentration between a barrel and the rotation locus of a moving vane periphery which rotates to the 
hoop direction of the inside, for example, How to obtain a high concentration solution while giving a temperature gradient between 
solutions and evaporating a solvent. While carrying out flash vaporization of the solvent until it blows (for example, a JP,4- 
259511, A statement) and the heated low concentration solution into a container from a nozzle and hits a container wall from a 
nozzle in a solution. It can carry out by the method (for example, method given in U.S. Pat. No. 2541012 item, said 2858229 No., 
said 4414341 No., and No. 4504355 each of the specification) of extracting solvent vapor from a container and extracting a high 
concentration solution from a container bottom. 

[0030]When preparing a cellulose reed rate solution, inactive gas, such as nitrogen gas, may be made full in a container. The 
viscosity in front of film production of a cellulose triacetate solution is a range which can be cast in the case of film production. 
The range of viscosity of 10 ps-s - 2000 ps-s is usually preferred, and 30 ps-s - 400 ps-s are especially preferred. The 
temperature of a solution is -5-70 ** preferably, and is -5-55 ** more preferably. In each preparation process, various additive 
agents according to a use can be added to a cellulose reed rate solution. An additive agent can be added in the preparation 
process of the last of a dope preparation process. A plasticizer, ultraviolet inhibitor, and a deterioration prevention agent (an 
example, an antioxidant, a peroxide decomposition agent, radical inhibitor, a metal deactivator, an acid trapping agent, amine) are 
contained in an additive agent. 

[0031]As a plasticizer, phosphoric ester or carboxylate is preferred. For the example of phosphoric ester, triphenyl phosphate 
(TPP) and tricresyl phosphate (TCP), Cresyl diphenyl phosphate, octyl diphenyl phosphate, diphenylbiphenyl phosphate, 
trioctylphosphate, and tributyl phosphate are contained. As carboxylate, phthalic ester and citrate are typical. Dimethyl phthalate 
(DMP), diethyl phthalate (DEP), dibutyl phthalate (DBP), dioctyl phthalate (DOP). diphenyl phthalate (DPP), and diethylhexyl 
phthalate (DEHP) are contained in the example of phthalic ester, o-acetyl triethyl citrate (OACTE), o-acetyltributyl citrate 
(OACTB), acetyl triethyl citrate, and acetyl tributyl citrate are contained in the example of citrate. 

[0032]Butyl oleate, methyl ricinoleate acetyl, dibutyl sebacate, and various trimellitic acid ester are contained in the example of 
other carboxylate.A triacetin, the tributyrin, butyl phthalyl butyl glycolate, ethylphthalyl ethyl glycolate, methylphthalyl ethyl 
glycolate, and butyl phthalyl butyl glycolate are contained in the example of glycolic acid ester. Triphenyl phosphate, tricresyl 
phosphate, cresyl diphenyl phosphate, Tributyl phosphate, dimethyl phthalate, diethyl phthalate, Dibutyl phthalate, dioctyl 
phthalate, diethylhexyl phthalate, a triacetin, and ethylphthalyl ethyl glycolate are preferred, and triphenyl phosphate, diethyl 
phthalate, and especially ethylphthalyl ethyl glycolate are preferred. A plasticizer may use two or more sorts together. As for the 
addition of a plasticizer, it is preferred that it is five to 30 mass % to a cellulose reed rate, and its 8 - 1 6 mass % is still more 
preferred. A plasticizer can be added with a cellulose reed rate and a solvent in the case of preparation of a cellulose reed rate 
solution. A plasticizer may be added the inside of solution preparation, and after preparation. 

[0033]considering it as the plasticizer which makes optical anisotropy of a film small — (**) — pentaerythritol ester species 
(JP,11-124445,A statement). Glycerol ester (JP,11-246704,A statement), a jig — a lycee ~ roll ester species (JP,2000-63560,A 
statement), citrate (JP,1 1-92574,A statemerrt), or substituted phenyl phosphoric ester (JP,1 1-90946,A statement) can be used. 
[0034]About a deterioration prevention agent or ultraviolet inhibitor, JP,60-235852.A, JP,3-199201,A, 5-1907073, 5-194789, Each 
gazette of 5-271471, 6-107854, 6-118233, 6-148430, 7-11056, 7-11055, 7-11056. 8-29619, 8-239509, and JP.2000-2041 73,A 
has a statement. As for the addition of a deterioration prevention agent, it is preferred that it is 0.01 to 1 mass [ of the cellulose 
reed rate solution (dope) to prepare ] %, and it is still more preferred that it is 0.01 to 0.2 mass %. Especially a desirable 
deterioration prevention agent is butylated hydroxytoluene (BHT). There is a fault that the cellulose reed rate whose average 
acetylation degree is 55.0 to 58.0% is inferior in the stability of the prepared solution or the manufactured physical properties of a 
film as compared with the cellulose triacetate whose average acetylation degree is not less than 58.0%. However, it is possible to 
cancel this fault substantially by using the above deterioration prevention agents, especially an antioxidant like butylated 
hydroxytoluene (BHT). 

[0035]An ultraviolet ray absorbent may be added in a cellulose reed rate solution. The ultraviolet ray absorbent for liquid crystals 
can be used. The ultraviolet ray absorbent for liquid crystals is excellent in the absorption power of ultraviolet rays with a 
wavelength of 370 nm or less from a viewpoint of the deterioration prevention of a liquid crystal, and is a compound with little 
visible absorption of light with a wavelength [ the viewpoint of liquid-orystal-display nature to ] of not less than 400 nm. A oxy 
benzophenone series compound, a benzotriazol system compound, a salicylate system compound, a benzophenone series 



compound, a cyanoacrylate system compound, and a nickel complex salt system compound are contained in the example of an 
ultraviolet ray absorbent Especially desirable ultraviolet ray absorbents are a benzotriazol system compound and a 
benzophenone series compound. The unnecessary coloring to a cellulose reed rate of a benzotriazol system compound is the 
most preferred from few things. 

[0036]The retardation rise agent for controlling optical anisotropy in a cellulose reed rate solution may be added. As for a 
retardation rise agent, it is preferred that they are aromatic compounds which have at least two aromatic rings in order to adjust 
the retardation of a oellulose acylate film. Aromatic compounds are used in the range of 0.01 thru/or 20 mass parts to cellulose 
reed rate 100 mass part. As for aromatic compounds, it is preferred to use it in the range of 0.05 thru/or 15 mass parts to cell 
low SUASE rate 100 mass part, and it is still more preferred to use it in the range of 0.1 thru/or 10 mass parts. Two or more 
kinds of aromatic compounds may be used together. It adds to aromatic hydrocarbon rings and aromatic property heterocycle is 
included in the aromatic ring of aromatic compounds. 

[0037]As an optical property of a cellulose acylate film, the retardation (Re) within a field is important Using an ellipsomter 
(polarization analysis meter AEP-100: made by Shimadzu Corp.), the retardation within a field is the value which multiplied the 
refractive index difference in every direction within the field in the wavelength of 632.8 nm by film film thickness, and is searched 
for by the following formula. 

Among an Re=(nx-ny) xd type, nx is a lateral refractive index,;ny is a refractive index of a lengthwise direction, and; and d are the 
thickness of a film. 

[0038]It means that there is no optical anisotropy of field inboard, so that the retardation within a field is small. The retardation 
within a field is determined from the range of 0-300 nm according to a use. The retardation (Rth) of a film thickness direction is 
also an important optical property. The retardation (Rth) of a thickness direction multiplies the double reflex of the thickness 
direction in the wavelength of 632.8 nm by film thickness, and is searched for by the following formula. 

Among a Rth={(nx+ny) /2-nz} xd type, nx is a lateral refractive index,;ny is a refractive index of a lengthwise direction, and; and 
nz are the refractive indicees of a thickness direction. 

[0039]It means that there is no optical anisotropy of a thickness direction, so that the refractive index of a thickness direction is 
small. As for Rth of a cellulose acylate film, it is preferred that they are 0 nm - 600 nm per 100 micrometers in thickness, and it 
is still more preferred that they are 0 nm - 400 nm. 

[0040]the degree of substitution of an average acyl group — the cellulose reed rate of 2.6-3.0 — and. When a cellulose acylate 
film is formed from the cellulose reed rate solution which dissolved with the organic solvent which does not contain halogenated 
hydrocarbon substantially. Before casting a cellulose reed rate solution, it is preferred that a solution does 0.005-2 mass % 
addition of the remover expressed with the formula (1) or (2). 

(1) (R1-B-2-0) — n ~ R1 and R2 among a 1-P(=0)-(0M1) n2(2) R2-B-2-X type. Are an alkyi group which is not replaced [ the 
substitution of the carbon numbers 4-40, and ], an alkenyl group, an aralkyi group, or an aryl group, and;M1, It is an alkaline metal, 
ammonia, or low-grade alkylamine, and;B1 and B-2 are divalent connecting groups,;;X is carboxylic acid or its salt, sulfonic acid, 
its salt sulfate ester, or its salt,;n1 is 1 or 2, and; and n2 are 3-n1. 

[0041 ]In the above R1 and R2, butyl, hexyl, octyl, 2-ethylhexyl, nonyl, dodecyl, hexadecyl, octadecyl, eicosanyl, docosa nil, and 
myricyl are contained in the example of the alkyI group which is not replaced [ the substitution of the carbon numbers 4-40, 
and ]. 2-hexenyl, 9-decenyl, and oleyt are contained in the example of the alkenyl group which is not replaced [ the substitution 
of the carbon numbers 4-40 and ]. For the example of the aryl group which is not replaced [ the substitution of the carbon 
numbers 4-40, and ]. Phenyl, naphthyl, methylphenyl, dimethylphenyl, trimethyl phenyl, Ethylphenyl, propylphenyl, 
diisopropylphenyl, triisopropyl phenyl, t-buthylphenyl, di-t-buthylphenyl, tri-t-buthylphenyl, isopentylphenyl, octylphenyl, 
isooctylphenyl, an isononylphenyl, diisononyl phenyl, dodecylphenyl, and isopentadecylphenyl are contained. Below, the example of 
a remover is shown. 

[0042]RZ-1. CsHnO-P. (=0)-(OH)2RZ-2 Ci2H250-P(=0)-(O.K.) 2RZ-3 Ci2H250CH2CH20-P(=0)-(O.K.) 2RZ-4. C15H31 
(OCH2CH2) 50-P(=0)-(0.K.) 2RZ-5 {Ci2H250(CH2CH20) 5) 2-P(=0)-OHRZ-6. {C18H35. (OCH2CH2) 80)2-P(=0)-ONH4RZ-7 3(t- 
C4H9)-C6H2-OCH2CH20-P. (=0)-(0.K.) 2RZ-8 (iso-C9Hi9-C6H4-0-(CH2CH20) 5-P(=0)-{0.K.) (OH) ) 
RZ-9. Ci2H25SO3NaRZ-10. Ci2H250S03NaRZ-11 C17H33COOHRZ-I2 Ci7H33COOH-N(CH2CH2 OH) 3RZ-I3. iso-C8Hi7- 
C6H4-0-(CH2CH20) y<0H2) 2S03NaRZ-14 2(iso-C9Hi9)-C6H3 -0-(CH2CH20) 3-(CH2) 4S03NaRZ-15 triisopropyl sodium- 
naphthalenesulfonate RZ-16 Tri-t-butylsodium-naphthalenesulfonate RZ-17. Ci7H33C0N(CH3) CH2CH2S03NaRZ-18 C12H25- 
CeH4S03 and NH4[0043]As for the amount of the remover used expressed with the formula (1) or (2), it is preferred that it is 
0.002 - 2 mass [ of a solution ] %, it is still more preferred that it is 0.005 - 1 mass %, and it is most preferred that it is 0.01 - 0.5 
mass %. A remover is in the state of a fluid as it is or a solid, and before dissolving, it can be added in a solution with other raw 
materials. A remover may be added afterwards in the cellulose reed rate solution prepared beforehand. 

[0044]!n a cellulose reed rate solution, further various additive agents can be added in which stage after preparation from before 
preparation of a solution if needed. For example, particles can be added and creaking of a film can be prevented. The particles of 
mineral matter (an example, silica, kaolin, talc, diatomite, quartz, calcium carbonate, barium sulfate, titanium oxide, alumina) are 
preferred. A thermostabilizer, a spray for preventing static electricity, fire retardant lubricant and oils are contained in other 
additive agents. As a thermostabilizer, the salt of alkaline-earth metals (an example, calcium, magnesium) is typical. 
[0045]It is preferred to remove a foreign matter (an example, a non-melted object, garbage, impurity) from a solution before flow 
casting of a solution using a suitable filtering medium (an example, a wire gauze, flannel). The filter whose filtering accuracy is 
0.05-100 micrometers absolutely is preferably used for filtration of a cellulose reed rate solution. As for filtering accuracy, it is 
still more preferred absolutely that it is 0.5-1 0 micrometers. As for filtration pressure, it is preferred that it is below 1 6 kg/cm^, it 
is more preferred that it is below 12 kg/cm^, it is still more preferred that it is below 10 kg/cm^, and it is most preferred that it 
is below 2kg[/cm ] 2. if a cellulose acylate film base material is formed from the solution which carried out precision filtration, the 
size recognized in the state of cross Nicol can make the foreign matter over 50 micrometers zero piece on parenchyma per area 
[ of 250 mm ] 2. It is also possible to make a 5-50-micrometer foreign matter or less into 200 per area 2 of 250 mm. Thus, if 
foreign matters are reduced, commodity value as a protection film for polarizing plates can be made remarkably high. In the 
inspection of a foreign matter, a cellulose acylate film is placed between two polarizing plates arranged in the state of cross 
Nicol, Light is applied from the outside of one polarizing plate, it recognizes fi'om the outside of the polarizing plate of another 
side under a microscope (it is one 30 times the magnification of this at a transmitted light source), the number of the foreign 
matters at that time is measured over ten places, and it asks for the number of foreign matters when this evaluation is repeated 



5 times. 

[0046]The method and equipment which manufacture a cellulose acylate film can use the solution flow casting film production 
method and solution flow casting film production device with which the conventional cellulose triacetate film manufacture is 
presented. The dope (cellulose reed rate solution) prepared from the solution tank (Iron pot) is once stored with a stock tank, the 
bubble contained in the dope is defoamed, and the last preparation is carried out. A dope is sent to a pressurization mold die 
from a dope outlet, for example through the pressurization mold fixed-quantity gear pump which can send the liquid in fixed 
quantity with high precision at number of rotations, A dope is uniformly cast on the base material of the flow casting part it is 
running endlessly from the cap (slit) of a pressurization mold die, and a base material exfoliates a half-dry dope film (it is also 
called a web) from a base material in the separation point carried out about 1 round. Facing across the both ends of the web 
obtained with a clip, and carrying out width maintenance, it conveys, and dries and conveys [ a tenter ] by the roll group of a 
dryer continuously, desiccation is ended, and it rolls round to predetermined length by a winder. The combination of a tenter and 
the dryer of a roll group changes for the purpose. In the solution flow casting film production method used for a silver halide 
photosensitive material or the functional protective film for electronic displays, a coater is added in many cases for [ other than 
a solution flow casting film production device ] the surface treatment to the base material of an undercoat layer, an antistatic 
layer, an antihalation layer, or a protective layer. 

[0047]It is preferred to manufacture a film by the solvent cast method using the prepared cellulose reed rate solution (dope). A 
dope is cast on a drum or a band and a film is formed by evaporating a solvent. The dope before flow casting adjusts 
concentration so that the amount of solid content may become 5-40 mass % if needed. As for the surface of a drum or a band, 
it is preferred to make mirror-finished-surface-form voice. About the flow casting and the drying method in the solvent cast 
method. A U.S. Pat. No. 2336310 item, said 2367603 No., said 2492078 No., Said 2492977 No., said 2492978 No., said 2607704 
No., said 2739069 No., Each gazette of each specification (said 2739070 No., British JP,640731,B, and the 736892 No.), JP,45- 
4554,8, 49-5614, JP,60-176834,A, 60-203430, and 62-115035 has a statement. As for a dope, it is preferred that skin 
temperature casts on a drum 1 0 ** or less or a band. 

[0048]A cellulose reed rate solution can be cast into the smooth band top as a base material, or drum lifting as monolayer liquid. 
Co-casting of two or more cellulose reed rate solutions more than two-layer can also be carried out. When carrying out co- 
casting of two or more cellulose reed rate solutions, a film can be produced making the solution containing a cellulose reed rate 
cast respectively, and making it laminate from two or more flow casting mouths which kept and provided the interval in the 
direction of movement of the base material. About co-casting, each gazette of JP.BI -15841 4,A, JP,1-122419,A, and 11-198285 
has a statement, a film may be manufactured by casting a cellulose reed rate solution from two flow casting mouths (JP,60- 
27562,8.) Each gazette statement of JP,6 1-94724, A, 61-947245, 61-104813, 61-158413, and JP,6-1 34933,A. The flow of a 
hyperviscous cellulose reed rate solution is wrapped in the cellulose reed rate solution of hypoviscosity, and the flow casting 
method (JP,56-16261 7,A statement) of the cellulose acylate film which extrudes simultaneously the quantity and the cellulose 
reed rate solution of hypoviscosity can also be applied. 

[0049]It is also possible to produce a film by performing second flow casting to the side which stripped off the film molded into 
the base material with the first flow casting mouth using two flow casting mouths, and was in contact with the base material side 
(JP,44-20235,B statement). The same solution may be sufficient as the cellulose reed rate solution to cast, and a different 
cellulose reed rate solution may be sufficient as it What is necessary is just to extrude the cellulose reed rate solution according 
to the function from each flow casting mouth, in order to give a function to two or more cellulose reed rate layers. In addition to 
a cellulose reed rate solution, the coating liquid of other stratum functionale (example, glue line, dye layer, antistatic layer, 
antihalation layer, and UV absorption layer, a polarizing layer) can also be cast simultaneously. 

[0050]In conventional monolayer liquid, in order to use required film thickness, it is required to extrude a hyperviscous cellulose 
reed rate solution at high concentration. In that case, the stability of the cellulose reed rate solution was bad, and it was 
generated by the solid, and became BUTSU failure, or smoothness was poor, and it became a problem in many cases. In order to 
improve smoothness and surface state, the solution of the hypoviscosity for the outermost layers and the solution of the 
hyperviscosity for internal layers can be simultaneously extruded on a base material. It is also possible to be able to attain the 
reduction of drying load by using a thick cellulose reed rate solution as the result and to raise the production speed of a film. As 
for the thickness in the case of co-casting, it is preferred that an outside layer is thinner than an internal layer. 1-50 
micrometers is desirable especially preferred, and the thickness of an outside layer is 1-30 micrometers. 

[0051]The method of extruding the prepared dope uniformly on a base material from an application-of-pressure die, the method 
by the doctor blade which adjusts thickness for the dope once cast on the base material with a braid, or the method by the 
reverse roll coater adjusted with the roll to rotate reversely is employable. Especially the method by an application-of-pressure 
die is preferred. As an application-of-pressure die, a coat hanger type and a T-die type can be used preferably. The various 
methods of carrying out flow casting film production of the cellulose triacetate solution known conventionally. (For example, a 
method given in each gazette of JP,61-94724,A, 61-148013, JP,4-85011,A, 4-286611, 5-185443, 5-185445, 6-278149, and 8- 
207210) may be adopted. If the difference in a processing condition (for example, boiling point of a solvent) is taken into 
consideration, the same effect as usual will be acquired. 

[0052]As a base material which runs to endless [ which is used for manufacturing a cellulose acylate film ], the stainless steel 
belt (band) in which mirror finish was carried out by the surface polish, the drum support to which mirror finish of the surface was 
carried out by chrome plating, and a band base material are used. As for a base material, in order to obtain the intensity of a 
cellulose acylate film solution, cooling at 15 ** or less is preferred. As a diameter of drum support, 0.5-5m are preferred, and 1- 
5m are still more preferred. In flow casting of the drum method, a cellulose reed rate solution is cooled on a drum, a flow casting 
film is stripped off from a base material, without drying, and after an appropriate time dries. Therefore, since drying time required 
to strip off compared with the conventional banding method is not needed, flow casting at a high speed is possible. One set or 
two sets or more of installation may be sufficient as the application-of-pressure die at the time of the flow casting used for 
manufacture of a cellulose acylate film above a base material. They are one set - three sets preferably, when installing two or 
more sets, it is versatility at each die about the doped quantity to cast — it may be comparatively alike, and may divide and a 
dope is sent from two or more precision fixed-quantity gear pumps to a die at each rate. At this time, a cellulose reed rate 
solution may be divided from the same solution tank, and may be produced independently, and may send the liquid and cast into a 
flow casting die. 

[0053]Desiccation of the dope which was cast on the base material concerning manufacture of a cellulose acylate film and which 
can be set. How to apply a hot wind from the surface of the web which is generally in the surface side, i.e., a base material top, of 
a base material (a drum or a belt). Although there are a fluid heat transfer method etc. which contact the method of applying a 



hot wind from the rear face of a drum or a belt and the fluid which carried out the temperature control from the rear face of a 
belt or a drum, heat a drum or a belt with heat transfer, and control skin temperature, a rear-face fluid heat transfer system is 
preferred. As long as the skin temperature of the base material before being cast is below the boiling point of the solvent used 
for the dope, what times may be sufficient as it. However, in order to promote desiccation, and in order to make the mobility on a 
base material lose, it is preferred to set it as a temperature lower 1-10 ** than the boiling point of the solvent with the lowest 
boiling point of the solvents used. 

[0054]As for the drying temperature of a cellulose acylate film, 30-250 ** is preferred, and Its 40-180 ** is still more preferred. 
In order to remove a residual solvent, it may dry further at 50-160 **. In order to evaporate a remains solvent, It dries by the 
elevated-temperature wind which changed temperature one by one, and things are preferred. About a drying method, JP,5- 
1 7844,B has a statement. According to the method given [ the ] in a gazette, it is possible to strip off from flow casting and to 
shorten the time of until. Drying temperature, the amount of drying winds, and drying time change with solvents to be used. 
According to the kind of use solvent, and combination, a drying condition is chosen suitably. As for the amount of residual 
solvents of the last result film, it Is preferred that It Is below 2 mass %, It is still more preferred that It is below 1 mass %, and It Is 
most preferred that It Is below 0.5 mass %. The amount of residual solvents needs to be reduced, in order that dimension stability 
may obtain a good film. Exfoliation time can be shortened by using the aforementioned remover. A cellulose acylate film without 
aggravation (for example, BUTSU resulting from the nonuniformity of the transverse direction at the time of exfoliation and the 
scar remainder of gel BUTSU) of surface state can be obtained because the resistance at the time of exfoliation becomes low by 

[0055]ln the drying process after exfoliation, it is going to contract a film from a base material to a cross direction by evaporation 
of a solvent. Contraction becomes large, so that it dries by high temperature. This contraction Is preferred when drying 
controlling as much as possible makes smoothness of the done film good. The method (tenter method) of drying a dry whole 
process or some processes crosswise with a clip from this point, for example, carrying out width maintenance of the width both 
ends of a web as shown in JP,62-46625,A Is preferred. 

[0056]Although the speed which manufactures a cellulose acylate film changes also with the length of a belt, a drying method, 
and dope solvent composition, It will almost be determined by the quantity of the residual solvent in the time of exfoliating a web 
from a belt. When the solvent concentration near the belt surface of a dope film is too high and It exfoliates, a dope remains in a 
belt and It Interferes with the next flow casting. Therefore, there must not be any exfoliation remainder by any means. The web 
intensity which bears the power of exfoliating is needed. The amount of residual solvents in an exfoliation time changes also with 
a belt or drying methods in drum lifting. Rather than the method of applying a wind and drying from the dope surface, the method 
of carrying out heat transfer from a belt or a drum rear face can reduce the amount of residual solvents effectively. 
[0057]The method (It indicates In each gazette of JP,62-115035,A. JP,4-152125,A, 4-284211, 4-298310, and 11-48271) of 
extending crosswise positively may be adopted. The manufactured film Is extended In order to make the retardation values within 
a field of a cellulose acylate film into a high value. Extension of a film is carried out under ordinary temperature or heating 
conditions. As for cooking temperature, it is preferred that it is below the glass transition temperature of a film. Uniaxial 
stretching may be sufficient as extension of a film, and biaxial stretching may be sufficient as it The film is effective, when it can 
extend by the processing under desiccation and especially a solvent remains. For example, the speed of the transportation roller 
of a film is adjusted, and a film will be extended, if a film strips off and the coiling speed of a film Is made quicker than speed. It 
conveys holding the width of a film by a tenter, and a film can be extended also by extending the width of a tenter gradually. A 
drawing machine can be used and extended after desiccation of a film (uniaxial stretching using a long drawing machine 
preferably). As for the draw magnification (ratio of the increment by the extension to the length of a yuan) of a film, it is 
preferred that it is 10 to 30%. The process from flow casting to post-desiccation may be under an air atmosphere, and may be 
under inert gas atmospheres, such as nitrogen gas. The winder concerning manufacture of a cellulose acylate film can use the 
machinery generally used. It can roll round by the constant tension method, the constant calibrated wrench method, the taper 
tension method, or the program tension controlling method of internal stress regularity. 

[0058]The range of the thickness of the cellulose acylate film of completion (after desiccation) Is usually 5-500 micrometers, and 
the range of it Is 1 0-250 micrometers preferably. As a base material of an acid-resisting film, the range of 75-200 micrometers Is 
the most preferred. A film adjusts the slit gap, and the extrusion pressure and base material speed from a die of the cap of solids 
concentration and a die which are contained in a dope so that it may become desired thickness. As for the manufacturing 
installation of a cellulose acylate film, it is preferred to wash at ordinary temperature after cellulose acylate film manufacture 
using a specific penetrant remover. A swelling preparation device at the time of producing a cellulose reed rate solution in the 
manufacturing process of a cellulose reed rate solution. Piping which connects between ordinary temperature, cooling or a high- 
temperature-high-pressure dissolving device, the inside of flow casting GISA cast continuously and its flow casting mouth, and 
these devices and also a filter, the stock tank which stores a cellulose reed rate solution temporarily, a concentration device, and 
stirring / mixing device which adds and stirs various additives are used. After producing a cellulose acylate film using a cellulose 
reed rate solution, these manufacturing Installations need to wash the used manufacturing installation, in order to produce the 
following cellulose reed rate solution and to produce a cellulose acylate film. 

[0059]By performing the surface treatment of a cellulose acylate film, improvement in adhesion with a cellulose acylate film and 
each class provided on it can be attained. As a surface treatment, glow discharge processing, UV irradiation treatment, corona 
treatment, flame treatment, acid, or alkali treatment is employable. With glow discharge processing. It carries out under the low 
pressure gas (what is called low-temperature plasma) of 10 ~3 - 20Torr. 

[0060]When using an acid-resisting film as a protection film of a polarizing plate, in order to Improve an adhesive property with 
light polarizer. It is preferred to provide a hydrophillo binder layer in the surface. In the example of a hydrophillc binder, it is - 
COOM basis (M). the vinyl acetate maleic acid copolymer compound containing the positive Ion of monovalence, and a hydrophilic 
cellulosic (an example.) Methyl cellulose, carboxymethyl cellulose, hydroxyalkyl cellulose, a polyvinyl alcohol derivative (an 
example and a vinyl acetate vinyl alcohol copolymer.) A polyvinyl acetal, a polyvinyl formal, polyvinyl benzal, a naturally-ocurring- 
polymers compound (an example, gelatin, casein, gum arabic), and a hydrophilic group content polyester derivative (an example, a 
sulfone group content polyester copolymer) are contained. 

[0061]When using an acid-resisting film as a protection film of a polarizing plate, it is preferred to provide the antistatic layer 
which contains a conductive material further. As a conductive material, conductive metallic oxide and a conductive polymer are 
preferred. The transparent conductive film by vacuum evaporation or sputtering may be sufficient. The outermost layer may be 
sufficient as a conductive layer, and a problem does not have an internal layer, either. As for a conductive layer, it is preferred 



that resistance is 10 0 - 10 '^omega, and it is especially prefen-ed that they are 10 0 - 10 lOomega. ZnO, TIO2, SnOa, and 
alumlnum203, In203, Si02, MgO, BaO, M0O2. and V2O5 is contained in the example of conductive metallic oxide. ZnO, Sn02, and 
V2O5 is preferred. It may be with these multiple oxides. As a heteroatom of a multiple oxide, aluminum. In, Ta, Sb, Nb, a halogen 
atom, and Ag are preferred. The addition of a heteroatom has preferred 0.01-mol % thru/or 25-mol% of range. Crystallinity may be 
sufficient as a conductive metal compound, and it may be amorphous. A gestalt may be spherical, or may be needlelike, or the 
shape of a scale or the shape of sol may have as it. As for primary particle diameter, not less than 100A 0.2 micrometer is 
preferred. As for the major axis of the higher order structure of floe, it is preferred that the granular material which has specific 
not less than 300A structure which is 6 micrometers or less is included in the antistatic layer 20% or less 0.01% or more with the 
volume fraction. The amount of the conductive particle used has preferred 0.01-5,0g[/m ] 2, and its 0.005 - 1 g/m^ is especially 
preferred. As for the volume resistivity of a conductive metal compound, it is preferred that they are 10 ~6 omega-cm - 1 0 ^ 
omega-cm, and it is still more preferred that they are 10 omega-cm - 10 2 omega-cm. 

[0062]A binder is distributed in an antistatic layer and a conductive particle is used for it. The polymer which has film forming 
property is used as a binder for distribution of a conductive particle, the example of a binder ~ protein (an example, gelatin, 
casein) and a cellulosic (an example.) Carboxymethyl cellulose, hydroxyethyl cellulose, an acetyl cellulose, diacetyl cellulose, 
triacetyl cellulose, and polysaccharide (an example and dextran.) agar, sodium alginate, the derivative of starch, and synthetic 
polymer (an example.) Polyvinyl alcohol, polyvinyl acetate, polyacrylic ester, polymethacrylic acid ester, polystyrene, 
polyacrylamide, Polly N-vinyl pyrrolidone, polyester, polyvinyl chloride, and polyacrylic acid are contained. As a conductive 
polymer, a poly aniline derivative, a poly thiophene derivative, a polypyrrole derivative, and a polyacethylene derivative may be 
used. The salt of polypyrrole, especially polystyrene sulfonate and polypyrrole is preferred. 

[0063]One on a cellulose acylate film of layers can be made to contain a sliding agent. It is preferred to make the outermost layer 
contain a sliding agent. For the example of a sliding agent, polyorganosiloxane (JP,53-292,B statement), higher fatty acid amide 
(U.S. Pat No. 4275146 item specification statement) and higher-fatty-acid ester (the British JP,927446,B specification.) Each 
gazette statement of JP.58-33541,B, JP,55-1 26238,A. and 58-90633, Higher-fatty-acid metal salt (U.S. Pat. No. 3933516 item 
specification statement). Ester (WO 901081 1 5.No. 8 specification statement) of higher fatty acid and higher alcohol containing 
ester (JP,58-50534,A statement) and the branched alkyi group of straight chain higher fatty acid and straight chain higher alcohol 
is contained. The above-mentioned higher-fatty-acid ester Is ester of fatty acid of the carbon numbers 10-24, and alcohol of the 
carbon numbers 10-24. 

[0064]It Is preferred to use a mat agent for the improvement of an adhesive property-proof under the smoothabllity and high 
humidity of a cellulose acylate film. As for a cellulose acylate film, it is preferred that the average height of the surface projection 
is 0.005-10 micrometers, and it is still more preferred that it is 0.01-5 micrometers. Although a projection is so good that a large 
number [ a projection / the surface ], if there are more than needed, it will pass through It, and It causes IZU. [ many ] As for the 
content of a mat agent, when forming a projection by the globular form or an infinite form mat agent, it is still more preferred that 
they are ** with preferred it being 0.5 - 600 mg/m^ and 1 - 400 mg/m^. An Inorganic substance or an organic matter can be 
used as a mat agent. Two or more kinds of mat agents may be mixed and used. 

[0065]As an inorganic mat agent, the impalpable powder of an inorganic substance (an example, barium sulfate, manganese 
colloid, a titanium dioxide, strontium sulfate barium, silica dioxide) is used. A silica dioxide (for example, synthetic silica obtained 
from gelling of wet process or silicic acid) or the titanium dioxide (titanium scoria and sulfuric acid generate) of a rutile type or an 
anatase is also used as a mat agent. After grinding an inorganic substance [ that particle diameter is comparatively large (for 
example, not less than 20 micrometers) ], it is obtained also by classifying (for example, oscillating filtration, pneumatic 
elutriation). The grinding fraction of polymer can be used as an organic mat agent. Polytetrafluoroethylene, cellulose acetate, 
polystyrene, polymethylmethacrylate, polyp pill methacrylate, polymethyl acrylate, polyethylene carbonate, and starch are 
contained in the example of polymer. The polymer used as the ball type with polymer, the spray-drying method, or dispersion 
method compounded with the suspension polymerization method can be used. 

[0066] [Low refractive index layer] The refractive index of a low refractive Index layer is lower than a base material. As for a 
refractive index, it is preferred that it is the range of 1.2-1.7, and it is still more preferred that it Is the range of 1.2-1.5. A low 
refractive index layer is formed from the mixture of polymer with a low reft-active index, or a compound and polymer with a low 
refractive index. A low refractive index can also be attained by forming uniformly the microvoid which consists of the air or the 
vacuum of size below the wavelength of light as indicated to JP,9-288201,A. A fluorine compound or a silicon compound is used 
as a compound with a low refractive index. A fluorine compound and a silicon compound may be used together. The organic 
substitution silicon system compound of a silicon compound expressed with a following formula is preferred. 
[0067]R1 and R2 among an R1aR2bSiX4-(a+b) type, Are an alkyI group, an alkenyl group, or an aryl group, and, respectively;X, It is 
a substituent which is chosen from the group which consists of an alkoxy group, an alkoxy alkoxy group, a halogen atom, and an 
acyloxy group and which can be hydrolyzed,;a and b are 0, 1, or 2, respectively, and a+b is 1 or 2. The alkyI group, the alkenyl 
group, and the aryl group may have a substituent (an example, a halogen atom, an epoxy group, amino ** mercapto, metacryloxy, 
cyano). The hydrolysis product of the above-mentioned silicon compound may be used. 

[0068]The polymer which polymerized and formed the monomer which has a fluorine atom as a fluorine compound used for a low 
refractive index layer is preferred, the example of a monomeric unit — fluoroolefins (an example and fluoroethylene.) Vinylidene 
fluoride, tetrafluoroethylene, hexafluoro ethylene, Hexafluoropropylene, a perfluoro 2,2-dimethyl- 1,3-JIOKI sole, the portion of 
acrylic acid (meta) or full fluorination alkyI ester derivatives and completeness, or partial fluorination vinyl ether is contained. A 
copolymer may be compounded from two or more kinds of monomers. 

[0069]The copolymer of a fluorine-containing monomer and the monomer which does not contain a fluorine atom may be used, 
the example of the monomer which does not contain a fluorine atom — olefins (an example and ethylene.) propylene, isoprene, 
VCM/PVC, a vinylidene chloride, and acrylic ester (an example.) Methyl acrylate, methyl acrylate, ethyl acrylate, 2-ethylhexyl 
acrylate, methacrylic acid ester (an example, methyl methacrylate, and ethyl methacrylate.) Butyl methacrylate, ethylene glycol 
dimethacrylate, styrene, A styrene derivative (an example, divlnylbenzene, vinyltoluene, alpha-methylstyrene), vinyl ether (an 
example, the methyl vinyl ether) and vinyl ester (an example.) Vinyl acetate, vinyl propionate, vinyl cinnamic acid, acrylamide (an 
example, N-tert-butylacrylamide, N-cyclohexylacrylamide), methacrylamide. and an AKURIRO 2 tolyl derivative are contained. ** 
can be mentioned. 

[0070]The low refractive index layer can also distribute and form the particles of an inorganic compound with a small refi-active 
index (an example, magnesium fluoride, fluorite, silicon dioxide) in a polymer binder. As a polymer binder, polyurethane, SBR, a 



polysiloxane, or an acrylic resin is preferred. Especially the acrylic resin that is obtained from polyfunctional monomer (an 
example, dipentaerythritol hexaacrylate) and over which the bridge was constructed highly is preferred. 

[0071][Anti-glare layer] It has detailed unevenness on the surface and an anti-glare layer with the larger refractive index than a 
base material can be provided in an acid-resisting film. In addition to the raw material which forms the hard court layer mentioned 
later, an anti-glare layer can be formed by the high-refractive-index monomer or high-refractive-index inorganic matter particles. 
A bis(4-methacryloyl thiophenyOsulfide, vinylnaphthalene, vinyl phenylsulfide, and a 4-meta-KURIROKISHI phenyl-4'- 
methoxypheny thioether are contained in the example of a high-refractive-index monomer. High-refractive-lndex inorganic 
matter particles have a preferred particle with a particle diameter of 100 nm or less which consists of an oxide of the metal 
chosen from titanium, aluminum, indium, zinc, tin, and antimony. As for particle diameter, it is still more preferred that it is 50 nm 
or less. Ti02 and aluminum203, In203, ZnO, Sn02, and SbzO^ and ITO are contained in the example of a metallic oxide. As for 
the addition of inorganic particles, it is preferred that it is 10 thru/or 90 mass [ of the anti-glare layer whole quantity ] %, and it is 
still more preferred in it being 20 thru/or 80 mass %. 

[0072]Resin or the mat particles of an inorganic compound are used for an anti-glare layer for the purpose of the prevention 
from reflectance aggravation by interference of anti-dazzle property grant and a hard court layer, and irregular color prevention. 
As for the mean particle diameter of mat particles, 1.0 thru/or 10.0 micrometers is preferred, and its 1.5 thru/or 5.0 micrometers 
are still more preferred. As for the mat particles of particle diameter smaller than the binder thickness of an anti-glare layer, it is 
preferred that it is less than 50» of the whole mat particle. Particle size distribution can be measured by the Coulter counter 
method, a centrifuge, etc. However, particle size distribution is converted into particle number distribution, and is examined. As 
for the thickness of an anti-glare layer, 0.5 thru/or 10 micrometers is preferred, and its 1 thru/or 5 micrometers are still more 
preferred. 

[0073][Hard court layer] A hard court layer can be provided in an acid-resisting film. A hard court layer has pencil hardness 
higher than a base material, its refractive index is smaller than an anti-glare layer, and it is preferred for size to come and to 
have a thickness of 3 microns or more from a low refractive index layer. As for the pencil hardness of a hard court layer, it is 
preferred that it is more than H, it is still more preferred that it is more than 2H, and it is most preferred that it is more than 3H. 
The refractive index of a hard court layer has the preferred range of 1.45-2.0, and its range of 1.5-1.8 is still more preferred. A 
hard court layer can be formed as the layer which consists of organic compounds, such as polymer which has the layer, 
saturated hydrocarbon, or polyether which consists of an inorganic compound which is mainly concerned with a silicon dioxide as 
a main chain, or a layer by which inorganic matter/organic compound was hybridized. It is preferred that it is especially a layer 
which consists of polymer which has saturated hydrocarbon as a main chain. As for polymer, it is preferred to construct the 
bridge. As for the polymer which has saturated hydrocarbon as a main chain, it is preferred to obtain by the polymerization 
reaction of an ethylene nature unsaturated monomer. In order to obtain the binder polymer which is constructing the bridge, it is 
preferred to use the monomer which has two or more ethylene nature unsaturation groups. 

[0074]For the example of the monomer which has two or more ethylene nature unsaturation groups, ester (an example and 
ethylene glycol di(metha)acrylate.) of polyhydric alcohol and acrylic acid (meta-) 1 , 4-JIKURO hexane diacrylate, pentaerythritol 
tetra (meta) acrylate, Penta ERIS RITORUTORI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, Trimethylolethane tri 
(metha)acrylate, dipentaerythritol tetra (meta) acrylate, Dipentaerythritol penta (meta) acrylate, pentaerythritol hexa (meta) 
acrylate, 1 ,2,3-cyolohexane tetra methacrylate, polyurethane polyaorylate, polyester polyacrylate, vinylbenzene, and its derivative 
(an example.) 1,4-divinylbenzene, 4-vinylbenzoic acid-2-acryloyl ethyl ester, 1,4-divinylcyclohexanone, a vinylsulfone (an 
example, a divinylsulfone), aorylamide (an example, methylenebis acrylamide), and methacrylamide are contained. As for the 
polymer which has polyether as a main chain, it is preferred to compound by the ring-opening-polymerization reaction of a 
polyfunctional EPOSHIKI compound. It is necessary to stiffen the monomer which has these ethylene nature unsaturation groups 
by the polymerization reaction by after-spreading ionizing radiation or heat 

[0075]In addition to it instead of the monomer which has two or more ethylene nature unsaturation groups, the structure of 
cross linkage may be introduced into binder polymer by the reaction of a cross-linking group. An isocyanate group, an epoxy 
group, an aziridine group, an oxazoline group, an aldehyde group, a carbonyl group, a hydrazine group, a carboxyl group, a methylol 
group, and an active methylene group are contained in the example of a cross-linking functional group. Vinylsulfonic acid, an acid 
anhydride, a cyanoacrylate derivative, melamine, etherification methylol, ester and urethane, and a metal alkoxide like a 
tetramethoxy silane can also be used as a monomer for introducing the structure of cross linkage. Like a block isocyanate group, 
the functional group which shows cross-linking may be used as a result of a decomposition reaction. Reactivity may be shown as 
a result of not only the above-mentioned compound but the above-mentioned functional group's decomposing a crosslinking 
group in this invention. It is necessary to make the compound which has these crosslinking groups construct a bridge with 
spreading post heating etc. 

[0076]In a hard court layer, in order to raise the hardening intensity of regulation of a refractive index, or a film, inorganic 
particles may be added. As inorganic particles, a thing of 0.5 micrometer or less has a preferred mean grain size, and especially a 
thing of 0.2 micrometer or less is preferred. As inorganic particles, silica dioxide particles, titanium dioxide particles, aluminum 
oxide particles. Tin oxide particles, a calcium carbonate particle, barium sulfate particles, talc, kaolin, and calcium sulfate particles 
are raised, and silica dioxide particles, titanium dioxide particles, and especially aluminum oxide particles are preferred. As for the 
addition of inorganic particles, it is preferred that it is 10 thru/or 90 mass % of the total mass of a hard court layer, it is still more 
preferred in it being 20 thru/or 80 mass %, and 30 thru/or especially 60 mass % are preferred. As for hard court layer thickness, it 
is preferred that it is 1-30 micrometers, it is still more preferred that it is 1-20 micrometers, and it is most preferred that it is 2- 
15 micrometers. 

[0077][Quantity and medium refractive index layer] As for the refractive index of a high refractive index layer, it is preferred that 
it is 1.65 thru/or 2.40, and it is still more preferred that it is 1.70 thru/or 2.20. The refractive index of a medium refractive index 
layer is adjusted so that it may become a value between the refractive index of a low refractive index layer, and the refractive 
index of a high refractive index layer, and it is preferred that it is 1.55 thru/or 1.80. As for Hayes of a high refractive index layer 
and a medium refractive index layer, it is preferred that it is 3% or less. 

[0078]As for a medium refractive index layer and a high refractive index layer, it is preferred to form using polymer with a 
comparatively high refractive index. The polyurethane obtained at the reaction of polystyrene, a styrene copolymer, 
polycarbonate, melamine resin, phenol resin, an epoxy resin and an annular (alicyclic or aromatic series) isocyanate, and polyol is 
contained in the example of polymer with a high refractive index. The polymer which has other annular (aromatic series, 
heterocycle, alicyclic) bases, and the polymer which has halogen atoms other than fluoride as substituents also have a high 



refractive index. Polymer may be formed by the polymerization reaction of the monomer which introduced the double bond and 
enabled radical hardening. 

[0078]Inorganic particles with a high refractive index may be distributed in the above-mentioned monomer, an initiator, the silicon 
compound by which organic substitution was carried out, or the above-mentioned polymer. As inorganic particles, a metaled (an 
example, aluminum, titanium, a zirconium, antimony) oxide is preferred. When using a monomer and an initiator, it is stiffening a 
monomer by the polymerization reaction by ionizing radiation or heat after spreading, and the medium refractive index layer and 
high refractive index layer which are excellent in damage resistance or adhesion can be formed. As for the mean particle 
diameter of inorganic particles, it is preferred that it is 10 thru/or 100 nm. 

[0080]From the organic metallic compound which has film formation ability, a high refractive index layer or a medium refractive 
index layer may be formed. It can distribute to a suitable medium or the liquefied thing of an organic metallic compound is 
preferred, the example of an organic metallic compound — metal alcoholate (an example and titaniumtetraethoxide.) Titanium 

tetra-I-propoxide, titanium tetra-n-propoxide, Titanium tetra-n-butoxide, titanium tetra-sec-butoxide. Titanium tetra-tert- 
butoxide, aluminum NIUMUTORI ethoxide, Aluminum tri-I-propoxide, aluminum tributoxide, Anti MONTORI ethoxide, antimony 
tributoxide, zirconiumtetraethoxide, Zirconium tetra-I-propoxide, zirconium tetra-n-propoxide, Zirconium tetra-n-butoxide, 
zirconium tetra-sec-butoxide, zirconium tetra-tert-butoxide and chelate compound (an example.) Di-isopropoxy titanium 
bisacetylacetonate, di-butoxy titanium bisacetylacetonate, Di-ethoxy titanium bisacetylacetonate, a screw acetylacetone 
zirconium, aluminum acetylacetonate, aluminum di-n-btoxidemonoethylacetoacetate, aluminum di-I-propoxide mono methyl 
acetoacetate, The activity inorganic polymer which uses tri-n-butoxidezirconium monoethyl aoetoaoetate, organic acid salt (an 
example, zirconyl ammonium carbonate), and a zirconium as the main ingredients is contained. 

[0081 ]A damp proof course, an antistatic layer, and a protective layer may be further provided in an acid-resisting film. It is 
preferred to provide a protective layer especially on a low refractive index layer. A protective layer functions as a slip layer or a 
preventable contamination layer, the example of the sliding agent used for a slip layer — polyorganosiloxane (an example and poly 
dimethylsiloxane.) A polydiethyl siloxane, a polydiphenyl siloxane, a poly methylphenyl siloxane, alkyi modification poly 
dimethylsiloxane and natural wax (an example and carnauba wax.) A candelilla wax, jojoba oil, a rice wax, haze wax, the beeswax, 
lanolin, a spermaceti, a montan wax, and petroleum wax (an example and paraffin wax.) microcrystallin wax and a synthetic wax 
(an example and polyethylene wax.) the Fischer Tropsch wax and high-class fat fatty acid amide (an example.) Steer RAMIDO, 
olein amide, N, and N'-methylenebis steer RAMIDO, higher-fatty-acid ester (an example, methyl stearate, and butyl stearate.) 
glycerol monostearate, sorbltan monooleate, and higher-fatty-acid metal salt (an example.) Zinc stearate and fluoride content 
polymer (an example, perfluoro main chain type perfluoro polyether, perfluoro side chain type perfluoro polyether, denaturing 
alcohol perfluoro polyether, isocyanate denaturation perfluoro polyether) are contained. In a preventable contamination layer, a 
fluorine-containing hydrophobic compound (an example, fluorine-containing polymer, a fluorine-containing surface-active agent, 
fluorine-containing oil) is added. In order to keep the thickness of a protective layer from influencing an acid-resisting function, it 
is preferred that it is 20 nm or less, and it is still more preferred in it being 10 nm. 

[0082]Each class of an acid-resisting film can be formed by spreading with a dip coating method, the air knife coat method, the 
curtain coat method, the roller coat method, the wire bar coat method, the gravure coating method, or an extrusion die coating 
method (U.S. Pat. No. 2681294 item specification statement). Two or more layers may be applied simultaneously. About the 
method of simultaneous spreading, each specification (a U.S. Pat. No. 2761791 item, said 2941898 No., said 3508947 No., and the 
3526528 No.) and Ynji Harasaki work, coating engineering, 253 pages, and Asakura Publishing (1973) have a statement. 
[0083]An acid-resisting film is applied to an image display device like a liquid crystal display (LCD), a plasma display panel (PDP), 
an electroluminescence display (ELD), or a cathode-ray tube display (CRT). When an acid-resisting film has a transparent 
substrate, the transparent substrate side is pasted up on the picture display surface of an image display device. 
[0084] 

[Example][Example 1] 

(1) Stirring following components other than cellulose triacetate to the 20-1. solution tank made from stainless steel which has 
preparation agitating blades of the cellulose triacetate solution for inner layers well, the cellulose triacetate granular material was 
gradually added to it, and it taught it so that the whole might be set to 1 0 kg. It allowed to stand at the room temperature (25 **) 
after addition for 3 hours, and cellulose triacetate was swollen. As for all of the methylene chloride which is a solvent, methanol, 
and n-butanol, the water content used the following [ 0.2 mass % ]. 

[0085] 

jf,e ingredient of a cellulose triacetate solution. 

. a cellulose triacetate granular material (the degree 2.83 of substitution, the viscosity average degree of polymerization 

320, and water content 0.4 mass %.) with a mean particle diameter of 2 mm Viscosity 305 mPa-s of 6 mass [ in a methylene 
chloride solution ] %. 20 mass parts Methylene chloride 54.4 mass parts . methanol 1 0.2 mass parts n-butanoi . 3.4 mass parts . 
dipentaerythritol hexa acetate (plasticizer A). Six mass parts (2,4-bis-(n-octylthio)-6-(4-hydroxy-3,5-di-tert-butylanilino)-1 ,3,5- 
triazine (UV agent a)) Triphenyl phosphate (plasticizer B) Six mass parts Silica particle with a particle diameter of 20 nm 0.1 
mass part 

0.1 mass parts . 2-(2'-hydroxy-3',5'-di-tert-buthylphenyl)-5-KURORU benzotriazol (UV agent b) 0.1 mass part 2-(2'-hydroxy- 
3',5'-di-tert-amyl phenyl)-5-KUR0RU benzotriazol (UV agent c). 0.1 mass parts Ci2H250CH2CH20-P(=0)-(O.K.) 2O.O5 mass 
part [0086] 

(2) The cellulose triacetate solution obtained by preparation (1) of the cellulose triacetate dope for inner layers is sent with a 
screw pump, 180 ** and IMpa — warming — the pressurized heating section was cooled at back 50 ** passed for 3 minutes, it 
filtered absolutely through the filter paper (the Toyo Roshi Kaisha, Ltd. make, #63) with a filtering accuracy of 0.01 mm, and the 
cellulose triacetate dope for inner layers was produced. 

[0087] 

(3) In preparation of the cellulose triacetate solution for inner layers of the preparation above (1) of the cellulose triacetate dope 
for outer layers. The cellulose triacetate dope for outer layers was similarly produced except changing cellulose triacetate into 19 
mass parts, and changing a methylene chloride into 55.4 mass parts. 

[0088] 

(4) The produced dope by the production above (2) and (3) of a cellulose acylate film base material, The cellulose reed rate dope 
for inner layers using a three-layer co-casting die inside. It has arranged so that the cellulose reed rate dope for outer layers 
may become both outsides, and after making it breathe out simultaneously and carrying out multistory flow casting on a metallic 



support body, the flow casting film was stripped off from the base material, it dried and the cellulose acetate film layered product 
(thickness of a inner layer: 74 micrometers, thickness:3micrometer of each surface layer) of three layer systems was 
manufactured. After drying at 1 30 ** at 70 ** for 5 minutes for 3 minutes, the film was stripped off from the glass plate, and it 
dried gradually in 30 minutes, 1 60 ** of solvents were evaporated, and the 80-micrometer-thick cellulose acylate film base 
material was produced. Thus, the base material was able to be manufactured at the process which does not contain halogenated 
hydrocarbon at all. 

[0089](5) Heat cross-linking fluorine-containing polymer of the preparation refractive indicees 1 .42 of the coating liquid for low 
refractive index layers (JN-7228 and 6% of solids concentration) the product 210g made from JSR — silica — sol (MEK-ST and 
the mean particle diameter of 10-20 nm) Solids concentration 30 mass %, the product 18g made from Nissan Chemicals, and 200 
g of methyl ethyl ketone were filtered with the filter made from polypropylene with the aperture of 1 micrometer after addition 
and stirring, and the coating liquid for low refractive Index layers was prepared. 

[0090](6) Used and applied the bar coating machine, heated the coating liquid for low refractive index layers for 10 minutes at 
120 ** after 5-minute desiccation at 80 **, polymer was made to construct a bridge on the production cellulose acylate film 
base material of an acid-resisting film, the 0.1-micrometer-thick low refractive index layer was formed, and the acid-resisting 
film was produced. The refractive index of the low refractive index layer was 1.42. 
[0091][Example 2] 

(1) Stirring following components other than cellulose triacetate to the 20-1. solution tank made from stainless steel which has 
preparation agitating blades of a cellulose triacetate solution well, the cellulose triacetate granular material was gradually added 
to It, and it taught it so that the whole might be set to 10 kg. After addition, it allowed to stand at the room temperature (25 **) 
for 3 hours, and cellulose triacetate was swollen. As for all of methyl acetate which is a solvent, cyclopentanone, acetone, 
methanol, and ethanol, the water content used the following [ 0.2 mass % ]. 

[0092] 

. The Ingredient of a cellulose triacetate solution. 

. a cellulose triacetate granular material (the degree 2.83 of substitution, the viscosity average degree of polymerization 

320, and water content 0.4 mass %.) with a mean particle diameter of 2 mm Viscosity 305 mPa-s of 6 mass [ In a methylene 
chloride solution ] %. 20 mass parts Methyl acetate 43 mass parts Cyclopentanone . ten mass parts Acetone Five mass parts 
Methanol . five mass parts . ethanol . Five mass parts (2,4-bis-(n-octylthio)-6-(4-hydroxy-3,5-dKert-butylanilino)-1,3,5-triazine 
(UV agent a)) Triphenyl phosphate (plasticizer B) Twelve mass parts Silica particle with a particle diameter of 20 nm 0.1 mass 
part 

0.1 mass parts 2-(2'-hydroxy-3',5'-di-tert-buthylphenyl)-5-KURORU benzotriazol (UV agent b) 0.1 mass part 2 - (2'-hydroxy- 
3',5'-di-tert-amyl phenyl) 

-5-KURORU benzotriazol (UV agent c) 0.1 mass part Ci2H250CH2CH20-P(=0)-(O.K.) 2O.O5 mass part 

[0093] 

(2) The cellulose reed rate solution of preparation (1) of a cellulose triacetate dope was sent with the screw pump, and the 
cooling part was passed so that it might become for 3 minutes at -70 **. Cooling was carried out using the -80 ** refrigerant 
cooled with the freezer. And the solution obtained by cooling was transported to the container made from stainless steel, and 
was stirred at 50 ** for 2 hours. And it filtered absolutely through the filter paper (the Toyo Roshi Kaisha, Ltd. make, #63) with a 
filtering accuracy of 0.01 mm. 

[0094] 

(3) The dope obtained by production (2) of the cellulose acylate film base material was warmed at 50 **, and It cast on the mirror 
plane stainless steel base material through flow casting GISA. Base material temperature Is 10** and flow casting speed set the 
application width to 1 00 cm by a part for 30-m/. Desiccation ventilated a 55 ** drying wind. It stripped off from the mirror plane 
stainless steel base material 10 minutes afterward, it dried at 1 10 **, 10 minutes, and also 150 ** after an appropriate time for 
30 minutes, and the cellulose acylate film base material (80 micrometers of thickness) was produced. This base material was able 
to be manufactured at a quicker flow casting speed as compared with the conventional flow casting method. 

[0095](3) The acid-resisting film was produced like Example 1 except having used the cellulose acylate film base material in 
which the acid-resisting film carried out production production. 
[0096] [Example 3] 

(1) the preparation zirconia content UV curing type hard court liquid (DESORAITO Z7401 and the product made by JSR.) of the 
coating liquid for anti-glare layers It is a mixture () of dipentaerythritol pentaacrylate and dipentaerythritol hexaacrylate to 48% of 
solids concentration, the zirconia content of 71%, and the about 20-nm mean particle diameter of 278 g. [ DPHA and ] The 
Nippon Kayaku Co., Ltd. make 120g and 7.7 g of photopolymerlzation initiators (IRGACURE 907, Clba-Geigy make) were added, 
and methyl-ethyl-ketone/cyclohexanone =50 / 50% of mixed solvent 355g was added, further — this solution — a bridge 
construction polystyrene particle (trade name: — SX-200H.) with a mean particle diameter of 2 micrometers The Soken 
Chemical & Engineering make lOg was added, and it stirred at 5000 rpm by high-speed DISUPA for 1 hour, and after carrying out 
uniform dispersion, it filtered with the filter made fi-om polypropylene with the aperture of 30 micrometers, and the coating liquid 
for anti-glare layers was prepared. 

[0097](2) On the cellulose acylate film base material produced in production examples 1 of the acid-resisting film. Apply the 
prepared coating liquid for anti-glare layers using a bar coating machine, and After 120 ** desiccation. Using the air-cooling 
metal halide lamp (product made from Eye Graphics) of 1 60 W/cm, it irradiated with the ultraviolet rays of illumination 400 
mW/cm2 and dose 300 mJ/cm^, the coating layer was stiffened, and the 1 .4-micrometer-thick anti-glare layer was formed. The 
refractive index of the anti-glare layer was 1.61. Applied the coating liquid for low refractive index layers prepared in Example 1 
using the bar coating machine on the anti-glare layer, and heated for 10 minutes at 120 ** after 5-minute desiccation at 80 **, 
polymer was made to construct a bridge, the 0.1-micrometer-thick low refractive index layer was formed, and the acid-resisting 
film was produced. 
[0098][Example 4] 

(1) The acid-resisting film was produced like Example 3 except having used the cellulose acylate film base material produced in 
production examples 2 of the acid-resisting film. 
[0099][Example 5] 

(1) the preparation silica content UV curing type hard court liquid (DESORAITOKZ7526 and the product made by JSR.) of the 
coating liquid for hard court layers After dissolving in the mixed solvent 400g of methyl-ethyl-ketone/cyclohexanone =50 / 50 



mass % and agitating 72% of solids concentration, the silica content of 38%, and the 20-nm mean particle diameter of 347 g, it 
filtered with the filter made from polypropylene with the aperture of 1 micrometer, and the coating liquid for hard court layers 
was prepared. 
[0100] 

(2) On the cellulose acylate film base material produced in production examples 1 of the acid-resisting film, Apply the prepared 
coating liquid for hard court layers using a bar coating machine, and After 120 ** desiccation. Using the air-cooling metal halide 
lamp (product made fi-om Eye Graphics) of 160 W/cm. it irradiated with the ultraviolet rays of illumination 400 mW/cm^ and dose 
300 mJ/cm2, the coating layer was stiffened, and the 6-micrometer-thick hard court layer was formed. The refractive Index of 
the hard court layer was 1.53. On a hard court layer, the coating liquid for anti-glare layers prepared in Example 3 Is applied using 
a bar coating machine. After drying [ 120 ** ], using the 160W/cm air-cooling metai halide lamp (product made from Eye 
Graphics), it irradiated with the ultraviolet rays of illumination 400 mW/cm^ and dose 300 mJ/cm^, and the coating layer was 
stiffened, and the 1 .4-micrometer-thlck anti-glare layer was formed. On the anti-glare layer, applied the coating liquid for low 
refractive index layers prepared in Example 1 using the bar coating machine, and heated for 10 minutes at 120 ** after 5-minute 
desiccation at 80 **. polymer was made to construct a bridge, the 0.1 -micro-thick low refractive index layer was formed, and the 
acid-resisting film was produced. 
[0101][Example 6] 

(1) The acid-resisting film was produced like Example 5 except having used the cellulose acylate film base material produced in 
production examples 2 of the acid-resisting film. 
[0102][Example 7] 

(1) On the cellulose acylate film base material produced in production examples 1 of the acid-resisting film, The coating liquid for 
hard court layers prepared in Example 5 is applied using a bar coating machine. After drying [ 1 20 ** ], using the air-cooling 
metal halide lamp (product made from Eye Graphics) of 1 60 W/cm, it irradiated with the ultraviolet rays of illumination 400 
mW/cm2 and dose 300 mJ/cm^, and the coating layer was stiffened, and the 6-micrometer-thick hard court layer was formed. 
On the hard court layer, applied the coating liquid for low refractive index layers prepared In Example 1 using the bar coating 
machine, and heated for 1 0 minutes at 1 20 ** after 5-minute desiccation at 80 **, polymer was made to construct a bridge, the 
0.1 -micro-thick low refractive Index layer was formed, and the acid-resisting film was produced. 
[0103][Example 8] 

(1) The acid-resisting film was produced like Example 7 except having used the cellulose acylate film base material produced in 
production examples 2 of the acid-resisting film. 

[0104][Example 9] 

(1 ) The preparation titanium dioxide of a titanium dioxide dispersed matter (primary-particle mass average grain size: 50 nm) 
Refractive-Index 2.70 30 mass part, anionic diacrylate monomer (trade name: PM21, Nippon Kayaku Co., Ltd. make) 5.0 mass 
part. The Sand grinder distributed catlonic methacrylate monomer (trade name: DMAEA, Kohjin Co., Ltd. make) 0.2 mass part and 
methyl-ethyl-ketone 65.2 mass part, and the titanium dioxide dispersed matter was prepared. 

[0105](2) 0.07g of photopolymerlzation initiators (IRGACURE 907, Ciba-Geigy make) and 0.02 g of photosensitizers (the kaya 
cure DETX, the Nippon Kayaku Co., Ltd. make) were dissolved in 125.2g of preparation cyclohexanone and 37.2 g of methyl ethyl 
ketone of the coating liquid for high refi-active index layers. 13.4g of titanium dioxide dispersed matters and the mixture of 
dipentaerythritol pentaacrylate and dipentaerythritol hexaacrylate 0 which were prepared [ DPHA and ] After adding the Nippon 
Kayaku Co., Ltd. make 0.76g and stirring for 40 minutes at a room temperature, it filtered with the filter made from polypropylene 
with the aperture of 1 micrometer, and the coating liquid for high refractive index layers was prepared. 

[0106](3) On the cellulose acylate film base material produced in production examples 1 of the acid-resisting film. The coating 
liquid for hard court layers prepared in Example 5 is applied using a bar coating machine. After drying [ 120 ** ], using the air- 
cooling metal halide lamp (product made from Eye Graphics) of 160 W/cm, it irradiated with the ultraviolet rays of illumination 400 
mW/om2 and dose 300 mJ/cm^, and the coating layer was stiffened, and the 6-micrometei~-thick hard court layer was formed. 
On a hard court layer, the prepared coating liquid for high refractive index layers is applied using a bar coating machine. After 
drying [ 120 ** ], using the 160W/cm air-cooling metal halide lamp (product made from Eye Graphics), it irradiated with the 
ultraviolet rays of illumination 400 mW/cm^ and dose 300 mJ/cm^, and the coating layer was stiffened, and the 0.06- 
mlcrometer-thlck high refractive index layer was formed. The refractive Index of the high refractive Index layer was 1.90. On the 
high refractive index layer, applied the coating liquid for low refractive index layers prepared in Example 1 using the bar coating 
machine, and heated for 10 minutes at 120 ** after 5-minute desiccation at 80 **, polymer was made to construct a bridge, the 
0.1 -micro-thick low refractive index layer was formed, and the acid-resisting film was produced. 
[0107][Example 10] 

(1) The acid-resisting film was produced like Example 9 except having used the cellulose acylate film base material produced in 
production examples 2 of the acid-resisting film. 
[0108][Example 11] 

(1) 0.1 4g of photopolymerlzation initiators (IRGACURE 907, Ciba-Qelgy make) and 0.04 g of photosensitizers (the kaya cure 
DETX, the Nippon Kayaku Co., Ltd. make) were dissolved in 153g of preparation cyclohexanone and 37 g of methyl ethyl ketone 
of the coating liquid for medium refractive index layers. 6.2g of titanium dioxide dispersed matters and the mixture of 
dipentaerythritol pentaacrylate and dipentaerythritol hexaacrylate 0 which were prepared In Example 9 [ DPHA and ] After adding 
the Nippon Kayaku Co., Ltd. make 2.4g and stirring for 30 minutes at a room temperature, it filtered with the filter made from 
polypropylene with the aperture of 1 micrometer, and the coating liquid for medium refractive index layers was prepared. 
[01 09](2) preparation fluorine-containing polymer (KP-801 M.) of overcoat layer coating liquid The product 30g made from Shin- 
etsu Chemicals was filtered with the filter made from polypropylene with the aperture of 1 micrometer after addition and stirring 
to 570 g of fluorine system solvents (FURORINATO FC-77, 3 M company make), and the coating liquid for overcoat layers was 
prepared. 

[0110](3) On the cellulose acylate film base material produced In production examples 1 of the acid-resisting film, The coating 
liquid for hard court layers prepared in Example 5 Is applied using a bar coating machine. After drying [ 120 ** ], using the air- 
cooling metal halide lamp (product made from Eye Graphics) of 1 60 W/cm. it irradiated with the ultraviolet rays of illumination 400 
mW/cm2 and dose 300 mj/cm^, and the coating layer was stiffened, and the 6-micrometer-thiok hard court layer was formed. 
On a hard court layer, the prepared coating liquid for medium refractive index layers is applied using a bar coating machine, After 
drying [ 1 20 ], using the 1 60W/cm air-cooling metal halide lamp (product made from Eye Graphics), it irradiated with the 



ultraviolet rays of Illumination 400 mW/cm^ and dose 300 mJ/cm^, and the coating layer was stiffened, and the 0.08- 
micrometer-thick medium refractive index layer was formed. The refractive index of the medium refractive index layer was 1.76. 
The coating liquid for high refractive index layers prepared in Example 9 is applied using a bar coating machine on a medium 
refractive index layer, After drying [ 120 ** ], using the 160W/cm air-cooling metal halide lamp (product made from Eye 
Graphics), it irradiated with the ultraviolet rays of illumination 400 mW/cm^ and dose 300 mJ/cm^, and the coating layer was 
stiffened, and the 0.06-micrometer-thick high refractive index layer was formed. Applied the coating liquid for low refractive index 
layers prepared in Example 1 using the bar coat on the high refractive index layer, and heated for 1 0 minutes at 1 20 ** after 5- 
minute desiccation at 80 **, polymer was made to construct a bridge, and the 0.1 -micro-thick low refractive index layer was 
formed. On the low refractive index layer, the prepared coating liquid for overcoat layers was applied using the bar coating 
machine, it dried at 1 20 **, the 0.006-micrometer-thick overcoat layer was formed, and the acid-resisting film was produced. 
[0111][Example 12] 

(1) The acid-resisting film was produced like Example 11 except having used the cellulose acylate film base material produced in 
production examples 2 of the acid-resisting film. 
[0112][Comparative example 1] 

(1) The acid-resisting film was produced like Example 5 except having used the cellulose triacetate film (TAC-TD SOU, Fuji Photo 
Film Co., Ltd. make) of marketing with a production thickness of 80 micrometers of an acid-resisting film as a cellulose acylate 
film base material. 
[01 1 3][Comparative example 2] 

(1) The acid-resisting film was produced like Example 11 except having used the cellulose triacetate film (TAC-TD SOU, Fuji 
Photo Film Co., Ltd. make) of marketing with a production thickness of 80 micrometers of an acid-resisting film as a cellulose 
acylate film base material. 

[01 14](Evaluation of an acid-resisting film) The following items were evaluated about the obtained acid-resisting film. 
[01 1 5](**) The mirror reflectivity spectrophotometer V-550 (made by Jasco Corp.) was equipped with adapter ARV-474, in a 
380-780-nm wavelength area, the emitting angle-5 degree mirror reflectivity in 5 degrees of incidence angles was measured, the 
average refiectance of 450-650 nm was computed, and acid resistibility was evaluated. 

[01 1 6](**) Hayes of the Hayes profitable **** film was measured using hazemeter MODEL 1 001 DP (made by Nippon Denshoku 
Industries Co., Ltd.). 

[01 1 7](**) Pencil hardness evaluation of the statement was performed to JlS-K-5400 as an index of pencil hardness evaluation 
damage resistance. After controlling the humidity of an acid-resisting film by the temperature of 25 **, and 60% of humidity RH 
for 2 hours, 1 kg of load estimated using the pencil for an examination of 3H specified to JIS-S-6006. It was considered as pencil 
hardness with the case where a crack does not stick 3 times or more among five tests. 

[01 1 8](i"K) The unreserved fluorescent lamp (8000 cd/m^) without a louver was projected on the anti-dazzle property film which 
carried out anti-dazzle property evaluation production, and the grade of the Japanese quince of the reflected figure was 
evaluated in the following four steps. 

A: B which the outline of a fluorescent lamp does not understand at all : although Gifluorescent lamp which the outline of a 
fluorescent lamp understands slightly is fading, D:fluorescent lamp which can identify an outline hardly fades. [01 1 9]The above 
result is shown in the 1 st table. 
[0120] 
[Table 1] 

The 1st table. . Acid-resisting film Reflectance Hayes Pencil hardness Anti-dazzle 

property. . example 1 Less than [ 2.6% 0.2% 3H ] . D example 2 Less than [ 2.5% 0.2% 

3H ] . D example 3 Less than [ 1.0% 12% 3H ] . A example 4 Less than [ 1.0% 12% 3H ] . A Example 5 1.2% 12% 3H A. Example 6 
1.2% 12% 3H A Example 7. 2.4% 0.2% 3H D Example 8. 2.4% 0.2% 3H D Example 9. 1.0% 0.2% 3H D Example 10 1.0% 0.2% 3H D 
Example 11 0.6% 0.3% 3H D Example 12 0.6% 0.3% 3H D Comparative example 1 1.2% 12% 3H A Comparative example 2 0.65 0.3% 

3H D. [0121][Example 13] Saponification treatment of the acid-resisting film produced 

in Example 5 was carried out. The acid-resisting film which carried out saponification treatment, and the cellulose acylate film 
base material produced in Example 1 were pasted together to the both sides of the extension PVA to which iodine was made to 
stick via the PVA system adhesive material, and the polarizing plate was produced. When the liquid crystal display which has 
arranged the antireflection layer to the outermost layer using this polarizing plate was produced, there was reflected [ little / 
outdoor daylight ] and visibility was excellent. 

[0122][Example 14] Saponification treatment of the acid-resisting film produced in Example 11 was carried out. The acid- 
resisting film which carried out saponification treatment, and the cellulose acylate film base material produced in Example 1 were 
pasted together to the both sides of the extension PVA to which iodine was made to stick via the PVA system adhesive material, 
and the polarizing plate was produced. When the liquid crystal display which has arranged the antireflection layer to the 
outermost layer using this polarizing plate was produced, there was reflected [ little / outdoor daylight ] and visibility was 
excellent. 



[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rOrawing 1] It Is a cross section showing the composition of the most fundamental acid-resisting film. 

FDrawing 2] It is a cross section showing another composition of an acid-resisting film. 

[Drawing 3] It is a cross section showing composition of an acid-resisting film another again. 

[Drawin g 4]lt is a cross section showing another composition of an acid~resisting film. 

[Drawing 5 ]lt is a cross section showing composition of an acid-resisting film another further again. 

LDraw[ng_6jIt is a cross section showing other composition of an acid-resisting film. 

[Description of Notations] 

1 The base material which consists of cellulose acylate films 

2 Low refractive index layer 

3 Anti-glare layer 

4 Hard court layer 

5 High refractive Index layer 

6 Medium refractive index layer 



[Translation done.] 
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mmX'7'y)mLX'(i)\yU~7.7i^\y-V^^m 

§o ■fe;^□-x7>^^-FcDlf*w*S3i:^?^^c■^l^T 

1 0-4 5 8 0 4^1^$gfCfa«^tl 
Tl/^So -b;H3-X7^>^-Fl^ffiOMi> 5-3 0 
HS%t?fe§CfcAWSL<. 10-2 8SS%1?^§ 

c^:;^)^~^p>K$f$b<. 1 ^-2 5n%xh^z.tis^ 

[0 0 2 0] y;l"^yF+-¥XF?Sti:<J:D-fe;l/o-X7 
X 7 F L /c-fe;Vn -X 7 v' 

vrnm (F-7) ^fflv^TS3g$n?.c k 

mU'^m^ 2-12 cDX-r;V. 3-12 
(D^Vy^i:.X})mW.'?-m?2-\ 2 0xXr;l/*^P>ji 
tfnSc x-r;K ^FyfecfctfxXT;l/li. 
^^LTV^Tt x-r;K ^Fy:}3j:tfxxr;l/ 
©Wi^g (t^t^-S. -0-. -CO-fc'itf-COO 
50 -) ov-f n*^^-oJ-:(±Wt§(l:^tife. ^S^IiJ: 
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[0 0 2 1] jmu^ms^l-i 2(DX-r;b<D^I|{C 

1, 4-'yt=^^y. 1, 3-i/*+v 
-;l^A^'^$n§o ^^Jg?!^;^)'^ 3 ~ 1 2 h ycDMl^ lO 

?i(/?)^2~l 2CDxxr;l/©^Jt(i;, ^^'yl/.t;!/^- 

>^^;V7-fer-h, x^;l/7-fer-b^3j; 
t>Xy$^;l/7-fer-h*^^$n§o -a^lX±<Dtigg 
;&#t§WSM^tDPf-tis 2-xh4^S/x9^;l/7-bx 

-h. 2-?ih^'y:r.^y~)l^XXl2-7V^iy3i^ 
y-;W"-^$ti§o 20 

[0 0 2 2] 2mm&.±.<Dmmmm^Lmmm 
It. ^ 1 <Dm^iA^M^M?li(A^~ 3 ~ 4 tD^ h yio^xsm 

^2©?§^i>5mi^?^A^"5~7©'>-hy. X 
^ 3 mmt LXmii^ 3 0-1 7 0 'C<D7;l/=i-;I/S 

fctiij;SA^3 0-1 7 o°c(Dmit7mmh^^ctm 

S LV\ ^ 1 (DmU(D^ h y^^Z}:x.7.TJ\yt LXii. 30 
7-fehys «^p{f-;l/*5j:tf«xg^;l/5b^ 

>'^a'^y^/y, i^^n^x^^+J-yy, 7-bMtM 

^f-;K s>^t4^-9-yfe<fct;i, 3->>'t4^y^y*TO 

[0 0 2 3] ^3 0?§li©7;!/3-;l/ti-fiilr^Sei; 
7;l/3-;l/(7)Mb7k*gp^ti. fiiiT'So 

7;b3-;l/£D7MS(i, ^-fS-^HM®v^-fnTfe^ 40 
TtcfcV^ 7;l/3-;l/cDltcti, p«^y-;l/ : 6 
4. 6 5°C) . x^y-;I/ (7 8. 3 2 5°C), 1-7" 
a;V-;b (9 7. i 5°C) . 2-7'n/V-;l/ (8 

2. 4°C) . l-7^y-;l/ (117. 9°C) . 2-7' 
^y-;l/(9 9. 5°C) . t-7~^y-;b (8 2. 4 5 
°C) . 1 -^y^y-;V (1 3 7. 5°C) . 2-^5";!/ 
-2-7'^y-;l/ (10 1. 9°C) *3j;tf;/^n^4^^ 
y-;l/ (1 6 rc) /Omn^c S/c. 7;b:to7;b3 
~Jli,7J]y::i~)l(D-mtLrm^^CtffX^^o 7 
;l/;rD 7;P3-;KD^^Jg?|!(ti 2 TIiS 1 0 >{)W$ L 50 



It li 2 0 0 2 - 1 8 2 0 0 5 
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MbK^ Lximmmtym t mmmt7m(D\.^ 
tnm\^-^ztt>^xt^o mmmmmm^i. mx 
$>^xi^T-mxhoxi.i:\^\ mit7mmn^&. 'y 

^u-\^^y (rM : 8 0. 7°c) . ^^^y (6 9 
°c) . ^y-iz'y (8 0. rc) . h;i^xy (i i o. 6 

°C) ^Xtf^yUy (1 3 8. 4- 1 4 4. 4°C) 

[0 0 2 4] 3S?i-g-jg^cft(i, ^immt^so- 
9 5nm%^^n^^tm^b<. 4o-9ogi% 
#$n5c:t*ui9§f$t<. 5o-9oKi%#sn 

MzmuRmsmmit. 1-4 oh 

S%^$n§c:i:AW$L<. 3-3 0Kl%^gn§ 

-X7i^ Ix- h/Wm^ ^^Iz/v'^ p^4^+hy y/^ ^ 
y-;V/x^y-;l. (X/ (7 0-X) 72 0/5/ 
5. gag© . ■fe;l/D-X7i/^-F/i^l>(9^;b/^ 
f-;L'X5^;l/>>- h y/7-fe h y/p< ^y-;l//x^y-;l/ 
(X/ (5 0-X) /2 0/2 0/5/5. M*g|5) . 

■b;l/0-X7i^U'- b/7-fe h y/7-b M^^^f-;v/ 
x^y-;l/ (X/ (7 5-X) /2 0//5, Ml 
g© . ■fe;l/n-7.7>'^-b/lt^;<9';b/:/^n^y 
^yy/>^^y-;i//x^y-;i/ (x/ (so-x) / 

10/5/5. mm . M)]yU~7.7'y]y~h/mm 

^^;i//K 3>':t4^y^y/^^y-;i//x^y-;i/ 
(X/ (7 0-X) /2 0/5/5. g*g|5) . •b;l/0 
-X7>' U~ V/mm^ ^;V//';t4^^t y/7-b h y/ 
^^y-;b/x^y-;i/ (X/ (6 0-x) /20/1 
0/5/5. gfigp) :fe<fct;-fe;l/o-X7>^Wh/ 
1, 3->^:r+y5y/v^^o'N+^tyy/^f-;i/xf- 
;l/^fy/^^/-;l//x^y-;l/ (x/ (5 5-x) 

/2 0/1 0/5/5/5. MlfP) A^^Sn^o ±IH 
Xli. ■tr;Ua-X7i^U-h(DMMsPTfeoT. ^!f$L 
<lii 0-2 5. ^ b<{ii 3-2 5Tfe§o 
[0 0 2 5] ■i:)lri-7.7i/U~h(DmMXlt. ^ib^ 

ux^jvu~7.7yiy-hmp^u^'ymmmmm 
mmK'^j\^u~x7yiy~hm^&<mnL'D'Dmtu 

t^t\ feSVHi^cDj^i:LT-fe;Va-X7-yb-hfc 

$p^u^'ymmmmmm^ztx\ ^)iu~x7 

n^>^tSy§«i:t*. 7^u^ymmmm(Dmmif 
5m%m ($fSL<(i3SM%*l) 

M(*t§o BmicW:tmfm 0 . 1-24 Bf r^*ws 

b<. J;D»$L<ti0. 2-6Btr^T-feD. 
SL<tiO. 5-3Bfr^TSSo -fe;l/0-X7:yb-h 



(6) 
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u ^5.tffSL<ti-8o — 3o°c. mm^L< tt. immmmi^t^mmmmim 
mmum (- 1 o o°c) . f^^t^x • ^^y-;i/ mmtcormcummm^rmmmm^r^ii^^Mm 



(-3 0 — 2o°c) T«?-t?)c mt^t. 10 . tmLmmmm^yX)\yio'ibmm^ 

^(DmuMizmt^Tcmz^m^^^mm^y'^mh^ (mm. mm^2 541012^. ^285322 

^ctmtL\^\ -^^vu-Tsriyu-ht^m^ut 9^. ^14414341-^. ^450435 5 ^#0^10 

mm^mmmt^ctxmmmm^^. [0 0 3 0] ^j\yu~7.7i/iy~ymmmtm 

rm. ^v^(sH4itt±T*$ff Lv\ ^tspBtp^iio. 5 fc, nm\HicmmiJ7.r£E(o^i^m^x^m^^x^ 

TfeD^ «fe»sb<tio. 5-1 o^^xh^o mb 20 ti. mm(Dmimmmmmx$>^o mmm o 

Tl#?.n/c-b;l/n-X7>^l/-hm7^ti. ^j^fcO-SO ps • s~2 0 0 0 ps • s<DlBH*W$b<, m^S 

^tMf^ ii iiJbws L < ^niii^^^mmmm^^ ops-s~4oops-s mm<Dum 

[0 0 2 7] -b;l/o-X7^>^-hi:t«^^©ii^ 5-5 5°CTfe§o ■b;Vn-x7>^P- h?§rac«, # 

mit. 0. 3-3 OMp aCDilDET-e? 0-2 0 o°ctc iifixgtrfev^rffl3i(cjSL;fca^©?iM»x.i. 

- 6 0 ^TJ-ybWS L<<. j;'9ffSL<{J:0. 5-30^^ ii^fktl^TjWl 9i>'*;V»lJ:^iJ. ^l^Sttfb^'J. 1 

T-feD. #{cffSL<fi:l-l O^^T-SSc m 30 Jtm 75^) *^'#$n§o 

x\mmm^^^^^immmm^xm.xt^. t [o o 3 1 ] rtm^j^: tTii. u y^xxr;vsfcti;f3 

P;^S^i:-:3Tfcj:<. -^{kM^*^j§?^ft5©5~3 0 tt. h';7xX;l/7*X7x-b (TPP) ^DcfctfbU 

LV\ COl^fi. j:DfgV>S ^\y'J)\^t-7.y x~V (TCP) . ^bi>>i>~7xx;l/ 

lcD^Sl±TT?§P^)ifig-et§o ^iJIcD/iJitcliifEEg *X7x-h. ^^^;^^^~7xx;V.t^X7x-^. v^^7 

ifffe?>V^(iBE7^y^i2^gi:T§c ^^Xryl^XS xx;Hf 7xX;l/.t^X7x-^. h U:t^^;^4-^X7x 

S§vMJffl®^Mifff^tl^7^y>&fflv^Ttj;v\ -bs ^U7^;^t^X7x-^A^#^n§o tsmym 

[0 0 2 8] 1]wmmmt^m^X\mm\^^iS^Xtr^ xXT;Vi:LTt±. 7^;V^xxr;Vfc'<j:tf^xylx 

\^tc^s 'm-^tifc^Uo^mU^^^M^.m^nm^ T.rmH-mmxh'^o 7^;Vtxxr;l/tOfJtti;. 

mif^^o =t(Dm^. -\Q-5QX\CmLXnW. m ^^;l/7^^-h (DMP) . >>xf-;I.7^b-h (D 

tM'Tcfc^^-ise^-efei.o nrnt'^Dyu-TsTyv- ep) . v''7f-;b7^^-h (dbp) . 

Ymmis^m.t^x\^^mw.mmm'^y'<y^. ^i^-h (dop) . >>'7xx;V7^b-h (dpp) 

fcSj(S-r?./2WfeJ;<. Mfc$fSL<ti^^^7K*H(7) $5j;t5>>x9^;V^4^^>;V7^b-h (DEHP) 

n%m\^xmmw^n^LX^i:\\ n§o ^xy^xXT;KDMfcti. o-7-b^;l/^'xy 

&§/ci6{ctaiiSfc{i;<^SP®Sft^^D5MbTfeiV\ ^b'Jx^;l/ (OACTE) . o -7-fe^;l/^xyi|b 

■^fifAW7j'-^-^§*^H9AHi. g^Ifcj:f9-/§»(Dltll^ ';7^;V (OACTB) . ^xyl7^^;VhUx^;V 

Stufei^Tti. ?g«©m»j-§fc&fc^fj^g§^ffi [0 0 3 2] ^offi(7)^;I/#yKxXr;b©Mtli. t 

^ txmzmmmm^mmt^ ^ tmm. tuzm 50 ym^jy^jw m^<Dh u ^ y y h^xxx;i/*^^$ti 



[0 0 2 6] Hz;bn-X7>^Whi:-^^fc<D^^tl 
a. - 1 0 0— 1 0°C. $fiL<(i-8 0 1 0 



^)Vu~x7iyiy-ywmimx^^o 
[0 0 2 9] ^#p.t^fc^2;^o-x7>'^-^?§lft^i^ 1 



m (-7 5°C) ^?^JPLfci>x^^y^'Un-;l/^rl 



(M^H\ #rffW4-2 5 9 5 1 1 ^ 
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;l/7 U ;l/xf-;l/^'ij n h . ^ f-;I/7 ^ U ;I/x^;l/ 
^■y -nXy-Y ^i:X}7=f-]\y7 9 y ;I/7'^;b^~y n h 

A^#$ti§o ^y7x:l;^.t^x7x-^. hy^^bi^vi/ 

.t>X7x-h. ^^>>>>>~7x~;^>t^7.7x-^^ by 
7•^;^t^X7x-^. >?^9^;l'7^'b'-h. '>°x^;l/7 
^b-b. v^7'^;l/7^b-h. i>^;t^^;b7^$fb- 

>'X^;l/^:^^^>;l/7^P-h. hyr-b^yfeitf 
x5^;l.7^y;l/X^;l/^'y3ly-h;f)WSL<. hy7 10 
xx;l/.tX7x- >'Xf-;l/7^ Ix- j;t;x^;V 
7^ y ;I/x9^;b^y n b *^#(c$f S LV\ RlMgiJfi 

-X7i/ b- h ^ LT 5 ~ 3 0 KM%TS S u 
SL<. 8-1 6HS%3b^?P,(c$ff Li\ Bll^iJfi. 

[0 0 3 3] 7^;l/A©7fe^Wa73tt^/>^<tS^^ 

M^LT. (v^o -^y^xyxy h-;i/xxT;m (# 20 

1 1 - 1 2 4 4 4 5^1^fg|Bic) . ^■y-fen-;Ux 
T^rm (1tlS¥ 1 1-2 4 6 7 0 4 ^^i.^|gi5«) . V 
^"y ■bD-;I/XX-f;I/fi (#r?i 2000-63560^ 

l^^SIHl) > ^xy^xxr^m (Itli^l 1-925 
7 4^1^$gfBt) $fc«fi^7x:^;byy®xxx;l^« 
1 1 -9 0 9 4 6 ^l^lBietg) >&fflV^§ 

[0 0 3 4] ^^{kRSi^iJ^^^^^KigiJtoi^Tti. # 

TF^Hge 0-2 3 5 8 5 2-^. 'mm-^-X 9 9 2 0 1 

P5- 1 9 0 7 0 7 3^. 115- 1 9 4 7 8 9^. 30 

^5-271471^. 116-107854^. |W16- 
1 1 8 2 3 3^s 116-1 4 8 4 3 0^. 117-1 10 
5 6^. 117- 1 1 0 5 5^. . 117-1 1 0 5 6^. 

^8-2 9 6 1 9^. 118-2 3 9 5 0 9^. ^^^2 0 

0 0-2 0 4 1 7 ?^^(Dwm\z.%^mf'^^^o 

^iJ©}iMti. i)iffi-r5-fe;l/0-X7^>b-hmS (F 

©0. 0 i~ifi*%Tfe5c:i:*W$L<. 
0. 0 1-0. 2KM%-efe5^:t:^)^^?5.^c$ftLv\ 

y (BHT) TS§o ¥i^lPf bfi;^^" 5 5 . 0-5 40 

8. 0%T$)§-fe;l/n-X7>^b-hti. ¥±^WftS>?3'^ 
5 8.0 %tX±-e25§-b;l/n-x h y 7-br- b htm 
LT. ilfiLfc-/§?ftCD^£tt^SigL/i7^;l/AcD!feltt 

^iJ. !tf}c7'f-;Wkt Fn4^>^b;l/xy (BHT) ©J:^ 

[0 0 3 5] mwmim\^^}\yu~7.jiyv~vmwL 
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SM3 7 0 nmOT©^MI©MtBcfSn. 
ti^-D. SrHg^ttOii^^^?,, Sg4 0 0 nmi3(±©nl 

\i. ^^i/-<-yV7 X 7 y^fk^ij^. 7> y 7 7- 
;b^fl:^t). ^ty^;Hxxr;i/^{b^tis ^y7'7x 
/ y%{t-^m. ^^7 7 7 ^ y Ix- h ^{b^it^. X 7 

(i. h y 7y-;l/^{l:^f^43J;t>Xy>/7x7y 

[0 0 3 6] ^)\^u-7.7'y\y~ymm¥\z., %^mh 

?ilinLTfeil\ V^-T-iyaymMt. ^)Vu- 
X 7 b- h 7 ^ AO b ^ -r- 3 y ^liS-r § 

feSotjbmH/^ ^§Mk^i^l±> ■fe;l/n-X7v' 
b-M OOMlSPtcMLT. 0. 0 17!;S2 0K*§15 
©IgH-e^ffl-rSo ^t^k^f^Ji. ■tr;VD-X7-feb 
-MOGSMc^^LT. 0. 0 5 7^gl5glgPO 
ISHt?i^ffl•r§<:i::^)W^L<, 0. iT^MlOHlg^ 

[0 0 3 7] ^)\yn-7.7'y\y-V7^)\^h<D%^mi 
tLX\t. ®F*3£Dbi5f-T-S^3> (Re) tmWQh 

§0 mm\^^~f~'y^y\t. xy^^v^-^- (fg 

)fefiiiifn-A E p - 1 0 0 : Mwmm (M) W) m\^^ 

Ts iSg6 3 2. 8 nmt*3tt§ffi^(D»«Jf*M 
te:7-r;l/AMP5^^i;fcffiT-feoT. 7120^-^*^6 

Re= (nx-ny) X d 

nxf±. mtmmmxh^ ; nyti. ^^^^ 

(DHljT^-e^O ; ^LT. dt±7^;i/AQl]i-es§c 

[0 0 3 8] ffirt(Db^-r->'3>*Vh$l^($^\ ffi 

~-f--yay\ts fflJifcjSUTO-S 0 0 nmOlSH*^ 
Bi^^tSc 7'i';UA(DP?;^^Ob^-r-i/3y 
(Rth) tfiM^)t^#ttTS§o Jf^Ta^Ob^-T 
-^7 3 y (Rth) ti, SM6 3 2. 8 nmfCfettSjpS 

77^olMiftc7^;i/AM)i^^i:fefeOT-feD. Tie 

Rth= ( (n x + n y) /2-n z} xd 

[0 0 3 9] jp$^^£DMjfWh?'.^(5^\ mtm 

-h7-r;I/A©RtWi. j?$l 00/im^/cD. Onm 
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~6 0 0 nmt?S?>iI^/OWSL<. 0nm~4 0 0n 
[0 0 4 0] W-i^(D7iym(Dm^]Kif 2. 6 ~ 3 . 0 

(1) ^tdt (2) vm-^nmmmmm(oo. o 
0 5-2 m%m\it^ c ttf^m 

(1) (R 1-B2-0) nl-P (=0) - (OM 10 
1) n2 

(2) R2-B2-X 

7;l/^m 7J\y^=-m. 7y)l^)m^rdi7V- 

;MUi. 7)iijU^m. 7y'e=.7^rdt 

im7J\y^Jl7^y'e&^ ; B l*5j;tfB2ti. 2ffi(D 

^TfeD ; n Hi. l^TdtZT^^ ; ^LZ. n 2 

li. 3-n 1 l:-S?)o 20 

[0 0 4 1] ±iBR i^^xiRZK^i^^r. mmwii- 

4 0©S^. im^(D7JV^jmmmt. f^)]^. ^ 
4^i/;K :t^f-;K 2 -xf-;i/^4^5/;K 7-;^ Kr 

^^^Tiyjl. t^^Tiyjl. x-f3^-;K F 
□+J-:^;I/^'c};tf5U>^;b;?j-^^i:n§c 1^^4-4 0 0 

~4 0OS^. MM^I©7U-;^S©M^^:^±^ 7x=. 

y^^;b7x:=.;K x5';V7x^;k 7olf;l/7x- 30 
;K i>W7nif;l/7xx;K h U-ry7'Dk°;l/7xx 
;K t-7'^;i/7xx;K i^- 1 -:f9)iy jl-ji. h 
U-t-7'^;l/7xx;K ^V'^y^;l/7xx;K 
^;V7xx;K ^Vt^f-;l/7xX;K Yy/x;V7x 
-;K i>W/-;b7xx;K FTi/;l/7x-;l/*5itf" 
^V-^y^?r;/;l/7x^;l/:i)^#$tiSo t:^Tti:, iJUgij 

[0 0 4 2] RZ-l Cs H.7 0-P (=0) - (0 

H) 3 

RZ-2 Ci2 H25 0-P (=0) - (OK) 2 40 
RZ-3 C,2 H25 OCH2 CH2 0-P (=0) - 
(OK) 2 

RZ-4 C>5 H3, (OCH2 CHz ) 5 0-P (= 

0) - (OK) 2 

RZ-5 {C,2 H25 0 (CH2 CHz 0) 5 } 2 -P 
(=0) -OH 

RZ-6 (C,8 H35 (OCH2 CH2 ) 8 0} 2 -P 
(=0) -ONH^ 

RZ-7 (t-C. H» ) 3 -C« H2 -OCH2 C 
H2 0-P (=0) - (OK) 2 50 
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RZ-8 (iso-C» H,»-C. H. -0- (CH2 C 

H2 0) 5 -P (=0) - (OK) (OH) 

RZ-9 C,2 H25 SO3 Na 

RZ-l 0 C.2 H25 OSO3 Na 

RZ-l 1 C,7 H33 COOH 

RZ-l 2 C.7 H33 COOH • N (CH2 CH2 0 

H) 3 

RZ-l 3 Iso-Cs H,7-C6 H4 -0- (CHz C 
H2 0) 3 - (CH2 ) 2 S O3 N a 
RZ-l 4 (iso-Cs H,9 ) 2 -C6 H3 -0- (C 
Hz CHz 0) 3 - (CHz ) < SO3 Na 

RZ-l 5 \'V^y'fu}£)it7^uy7.)}/ytym 

RZ-l 6 hV-t-7i-)li-7^lyy7.)V7tyM 

RZ-l 7 C.7 H33 CON (CH3 ) CHz CHz S 
O3 Na 

RZ-l 8 Ciz Hz5 -Ce Hi SO3 • NH^ 

[0 0 4 3] ^ (1) tTzii. (2) r^mnmmmo) 
immii. mm o . 002-2 m%x^&^ c tm 
SL<, 0. 0Q5-im%m?>ctmiiicm 

L<. 0. 0 1-0. 5nM%X^^?>Cttim^9!-^L 

§0 $/c. mmm^nrz^i)vu~7.7iyu~hmm 

[0 0 4 4] ^)lu~7.7iy\y~hmmi^l.i. >mi^jii 

iuLX7-f)\yL.mi^m±t^^tff-e^^. 

K (M^ i^U*. titvys ^^Vtl±s H 

§0 mimthxit. 7iw)±%mm (m> •h)\^'y 
^h. -T^To^^A) (f^mnxmiXh^. 

[0 0 4 5] ?§S£D}^®Mt;:. JiS^^M (M. m. 
^Mfe) ^^£LTfe<ci:*mH/\ 4z;l/n-X7 

'y v~ Y fi. mtmMmm^ 0 . 05-1 

0 0fimCD7^;l/^-*mL<fflV^Bn§c Ifi^titji 
mmts 0. 5-1 0/fml?^§ci:;b'S$P,^cff$L 
l\ MlJI^bti. 1 6 kg/cm' WTTfe§ei:AW 
SL<. 1 2kg/cm' KTTS§;ii:AUi9^!f$L 
<. 1 0 k g/cm' ttTTS§Cfc*^'$P.Jc&SL 
<. 2 kg/ cm' OT-e^^il^*^lfe^$LV\ m 
mMhfcmii'^^)\yU~7.7yiy~Y7^]\yhm 

wmm ^t. ^ n XX 3 Mfmxmm ^ n § t $ 

^b^5 0/xm^S^§MtI^^ ffia2 5 0mm' ifcD^ 
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tl^ffiS2 5 Omm' ^fc *3 2 0 0{iiXTtC-r§ C i: fc 
[0 0 4 6] ^)lyU~X7i/ly~hy^JhL.:^m.m.t^ 10 
CDP# (XU^F) *^5)XyFbXfr^tTLTi/^5?t^ 

nwMm.<Ty\^~mxmm \.wtm LT#t^ d i 
TfiT^'^3S ? # t ® § c r y ^ - 1 o -mmmm 

\^m'm%mmnmz.^\^x\t. mm^mkm<o 
mz.. T^iis ^«^±i. j^x^-'y^ymm'^m 
m(o%^'^-\<j^mMi.o^rm-c, mmwrnm-^^ so 

[0 0 4 7] ^ffiL/c-b;I/0-X7$^^-h^^ (F- 
^) ^fflv^T. y;P^yF^^XF^fi:J;f3 7^;I/A^ 

^5i-r§;:i:AWSLi\ F-^ti. F^i^Sfdi/ry 
F±fc?^^L. if^^lfl$€§i:i:T7-i';l/A^ffM 
l-^o 8S®luOF--/a. 'i:«jSi:T@ff^5]-«^'5~ 
4 0K*%Ji^§<J:d(i:ii®^PS-r5o F^ASfctJ 

fC-OV^TIi. ^aifffZ 3 3 6 3 1 0^. [^2 3 6 7 6 40 
0 3^, P2 4 9 2 0 7 8^. ^2 4 9 2 9 7 7^. P 
249297 8^. [51260770 4^. P27390 
6 9^. |r|2 7 3 9 0 7 0^. ^a^l^G 4 0 7 3 1 

1117 3 6 8 9 2^(7)Mm #l^Bg4 5-4 5 5 
4^. ^4 9-5 6 1 4^. ItraBge 0- 1 7 6 8 3 4 

^60-20343 0^. ^62-1 15035-^ 

(^wmnmif'h^o f-:/«. OTaS/bMo°ctx 

[0 0 4 8] •fe;l/^-X7i/L/-^M?£^^ 5^l*:fcL 
T<D¥?I^^^V F±fe§V^{i F7i.±t^llKi: LT!^ 50 
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m^z.}Lm^^. 2lt)(±o^McD-fe;Vn-X7>' 

x7 i/ U'- F wmv^m.tm^. ^^mm^-nu 
\zfm^w\^xmrzmm'mnt-^h'^i\^u-7.7'j 

7^;bA^ftST§ii t*^-et§o ^m\z.-D\^X\i.. 

#10§6 1 - 1 5 8 4 1 4^. i!trjS¥ 1 - 1 2 2 4 1 9 
^.^ 1 1 - 1 9 8 2 8 ^^<}^W^M^zWS^%^o * 
fc. 2-D(D?5ttEn/{)^5.^r;l/0-X7^>b-F?§«^i5ff^ 
^^Z.}L\'MV^l\^hfmM.LX%,^\^ (ijfl^HgeO 
-2 7 5 6 2^. #lfl0S6 1 -9 4 7 2 4^. ^61- 
947245#. ^61-104813^. ^61-1 
5 8 4 1 3^. #1¥6 - 1 3 4 9 3 Z^(OWdM^ 
m o S/c. ^ttS-tr;Vo-X7^>b-F?iS<Dm^ 
fg*^S©-fe;l/0-X7i/b-F?§ST-a?^3A^^. 
ffi, fgite]t(D-b;Un-X7^>L/-F}§ffi^|SIHftcJftHt 
■fe;Vn-X7i/U-F7'<;l/A©?iit®^S (!|fliB§5 6 
- 1 6 2 6 1 7^1^|giBt) felffl-etSo 

[0 0 4 9] 2m(y^'mn^^\^x. %-<m!^u\-c^ 

D ^^m-^m. L/c7^;bA^iiJf'm D , ^if ftffitcjg 
LTv^/'dIiJfc^r©^5i;£tf ^ ci i;t?7^;bA^f^^t 

§ cl ^ RTtgT^fe § (!ttd>Hg 4,4-2 0 2 3 5 ^l^^fg 

T-tJii^U S4S-t?;l/n-X7:^l—F?§?^Ttj; 
v\ IM®-fe;l/n-X7i/^-Fl{c|itg^lt/c^i§/c 
^(Dili^fciSC/c-i2;l/D-X7v^P-Ff^?i^^ 
^n^n£D?^]inA^?.fftH-&{f<fcV^„ ■b;l/n-X7i/b 

-vmmm^x. m'mm mm. mm. 
^%m±M. 7y=^n\^~y^yms uvMi. mt 

[0 0 5 0] f^*<D¥l?tT{i. i^:^1^7^;^A)¥^^^: 
•r§fci6fclilS}i]ST'liffi]g£D-b;l/n-X7i>b- Vm 
im.^m^}Lff^miX'Si-^. ^o^^. ■b;l/n-X7 

V~ F < r 77S( 

tiJp^-fe;Vn-X7i/ W F?§a^ffl<.^§ ii 
^©fgjiftA^ji^Tt. 7^;l/A©4axtf- F^^fe 

mmi^m^^^ tm^ mmmmit. 1 ~ 

5 0/tm;bWSL<. !|t{e:^if$L<{il~3 0/iinT'^ 

[0 0 5 1] mm-inrc¥~-:^mj±^^^t-^mw± 

7 F -elP^liHt S F ^ ^ -7' F J; § 
mmim^L\^\ mm^^tLXit. 3-F/^y;9- 
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mmmmtm^(Dm mm. mm^Q 1-94 

7 2 4^. ^6 1 - 1 4 8 0 1 3^. #lfl¥4-8 5 0 
1 1^. ^4-28661 1^. P15-185443 

115-185445^. ^6-2781 49^. ^ 
8-2 0 7 2 1 0^(D^^^$gt|S«©7^a) ^UmLX 

feiv\ ®a^ff mm. mmmj^.) mi^mm 

[0 0 5 2] ■fe;l/D-X7~>b-h7^;bA^Sjgt§ 10 
wits ^}lu~X7iy]y~-h7-(Jimm<^^m^n^ 

^m-^^\mmm\m^. Lt-^mi^tim^^o l 20 

Stl±<?ri§lTfe $f f L < 1 S~ 3 STfe^o 

^7f^yyt)^i^^n^mm^x^-cic ¥-:r:^mmt 
y^t^^m-^nxk^i. ^mwmLxmm^ so 
[0 0 5 3] ^^lu-xTi/u-hy-fjii.mmK^ 

mi^±i^h^'y :Ly'mmt'mmmx^m. f 

y Fn-;l/Lfc?^{*^-<;l/ F7i.(73«S:^^?>Mi^$ 
F7AsgiHi-^;l/h^in^LMMg 

gti:F-:/fcffli^5.nTi/^5Ml©lji^a3^TT-fetim5I 

i:¥±x(Dmm^h^^rcibiai,. wmrimm(D 
mmm!^.(Dm^mmm}^.^ d 1 ~ 1 0 

[0 0 5 4] ^;l/n-X7>'b-h7'l';PA£D$E^SS 
ti. 3 0-2 5 0''C;bmL<. 4 0-1 8 0°C;^)^$^ 
fc^S Ll\ ^^l§^^^£1-?./cJ6tC, 5 0-160 

vx'^ibicmLxi>x\.\ mmmmm^^rcib 
ut. m:kUMmA.rc:mimxmLXutm^L 50 
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i\ faM?S(i:-9i^Tii. !|tl^¥5- 1 7 8 4 m'Mi 

m>o^xmmmt^ctmmx^^o mt 
§ mmc X -o x^muMs mmmRmmmm^j: 
§0 mmmmm. m^^i^jiLxx. mm'^m^^ 

°mTx$>^ ^ t L < . 1 m%&.Txh^ c t 
t^^^m^L<. 0. 5m°mrxh^^tmi^ 

^ )\yh^n^T;i^\z..mxh^. wmmmm^m^^^ 
z.tx. mm^m^mx^^o sfc. mmnxmmn 
(omm'&<.r^^^tx\ mmmit (mm. mmn 

7) *^~^i^^2;Vn-X7^^b- F 7'i';FA^t#§ u tiS^ 
[0 0 5 5] ^itf*A^p.iJilltcD|2ix@7-ti. mm 

mmL^-:>xy^)]yhmm\^mhi:.^tt^o m 

m.x^mt S {5 HiRUA^:^ t < S o ©iRISti wrtg 
ftps D L ^ ^ l^^-r § c i: *\ mht^ o fc 7 ^ 

mm. miHse 2-4 6 6 2 5^i^fgtc.T^$nTv^§ 
yx^ xymnmm^L'D'Di'mt^^m (r 

[0 0 5 6] ^r;l/P-X7i^L--h7^;bA^^3it- S 

■Dx^mtt^t\ y:!.y^-^)VYi:s^mmtm^x 
mmmm\Li:-ox\^thEm.z^xL^^o f 

\t. mmhm. ^)\^v\zY-yi^m-DXL^\.\ yK<D 
mw^^-^mimo ^(Dm. mmmmn^oxit 

m^mt-^n^. mmrnxmnmrnmit. ^)ih 

^F5A±T(D|g)i^?4tj:oTfeM^§c F-7'^ffi 

fi'^mmxx imt s s j: o f ^vh* f y 
[0 0 5 7] aii9^fc^i^^t^#-r^;?s mm. 

^mmQ2-l 1 5 0 3 5^. #11^4-1 52125 
^. ^4-28421 1-^, [114-29831 0^, P 

1 1 -4 8 2 7 1 ^(D^'j^m^cmm) m^Lxt,^ 

V\ ■b;FD-X7i/b-F7^;FA£0ffirtP^-r->' 
3 yimM^mtt^Tci^l^ii. SjaL/c7-r;l/A^^ 
#1-5. 7'f;bA(DE#l±. tSS/ctiinii^ffTT^ 

mt^o tmumi. )VL(D^'yx^m^mxrx 
h^^ttim^b^\ y-()iL.<Dmmt. -^mwxi. 
c!:<rfi^f^-efej;i\ y-()im. tim(Dm^x]^ 
m^ctifx^. mmmmm^i^mmx^ 
§0 mm. y^)ii.(Dmmu~y~(DmmmwL 
X. y^jVL,m\mm^^^i>y-()iL,(Dmm'^ 
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(Dttm \is 10-30 z. ttim^ Lv\ '^m 

iyu--h7^}\yL.(DmT^imtmm^m&. -m 10 

-ScD ^"^ Ar y 3 y □ y h o -jim^ <fc D # t 

[0 0 5 8] tB*±*~^D (^mm) <D-tz;l/0-X7i/b 
-h7^;bA©Jf$ti. mn 5-5 0 0 II mo^mxh 
ti. ^?$L<{il 0-2 5 0 /im©fSHT'^§o Sl>fl55 
±7^;l/A©5jff*i:LTfi. 7 5-2 0 0/im©®H 

tr, \i-7^i^^ttimmmms ^v©n^©xu 20 

;l.O-7.7yL'-h7^;l/A^ig^(C, !|t^<Dgfe#^g^ 

xhy^^y^. mmm. mmm^mm • mwt 30 

mm\'^X'^)]yU-X7:yly-h7-()ll.^imLrc 

i6t. mMLmmmmmm^ ^ tmmx^^o 

[0 0 5 9] -fe;l/0-X7yi/-h7^;I/A(D^ffiMa 
^n^ctlcX-^X. ^;I/n-X7i/U-h7^;l/Ai: 

^(D±izm^f:^^Mtmm\^±^m!^t^ctf]^x 
t?.c mms^tLxii.. fu-tmm^. mmmM 

SfflTt^c l O'' -2 OTorrcD 

[0 0 6 0] Rm±7^}VL.mm.<Dim7^jiL. 
tbx^\-^m^. Mft^tmmim^t^rab. 
micmym^u y^~Mm<<f^ ^ tm^ m 
7m^uy^~mmi.. -cooms (m«. -mo 
m^ty) ^^mm\^=-ji^-^\y^ymm^wit^ 

a-x) . .t°'JH-;I.7;l/3-;l/M»ft "mZ- 50 
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;l/-e-;b7;l/3-;b±tg^f:^^ ,t°U e':::;l/7-b^- 
5^M^5>?ft:^f^ -tf^^y. *^2Vy. 77^7 

[0 0 6 1] mm^7 4 i\^hmwm.wM.7 4 )Vh 

mm^'i 0° -1 o" QT*fe§<:i:*m L<. # 
tctti 0° -1 o'° QTS§i:i:*WSU\ 

SSfkil^tDMttis ZnO. T i O2 . S n02 . A 1 
2 O3 . I n2 O3 . S i O2 . MgO. B aO. Mo 
O2 feit/Vz O5 i^'^^Sn-So ZnO. SnOz *5j; 

feJ:V>o ^i^^{ktl©MlJi?i:LT{i. A K In. 
Ta. Sb. Nb. /NDyyii?*3j;t;AgA«b 
V\ MSig?0?iiP*ti> 0. 0 linol547^S2 5inol%© 

%^m,x%.i.\\ wm.s wikx%.^^x%.'m^x%. 

y;l/«T't<fcV\ Vm.'fmts lOOAWlO. 2/i 

±6 /imWTTS§#/t(D^ji^Wri.|^f*^^«K± 

lt{*m^$-eo.ol%J.:^±2o%J;^T^^t?l^§ z}Lm 
$ »«Mi|§i?(7)Mfflfiti 0 . 01-5. 0 g / 

m' *mb<. #(C0. 0 0 5-1 %/m m^L 

v\ $fc. mmmmit^mmmmt i o"' q • 

cm- 10' Q • cmT-fe§Ci:*W$L<. 1 O"' Q 
• cm-1 0' Q • cmX&^Ctm^iC^^bh\ 

[0 0 6 2] ^m±itc{±. mmmm^^uy^ 
-ic^-^^xm^^o mnmm^omm-fy'^ 

-tLXit. 7^;l/MMtg^ttS4-°Uv-;&ffli^ 
§0 7Wy^-«cti. ^y/^^M (M. -if^f-y. 

;Vn-X. >^~7-b^;l'-t;l'0-X. hV7-bf-)V^)Vu 
-X) . (^!l. r^^Xh^y. M^. 7)V^ym 

y-^\ ryyyig^f*) isj^if^mv^- m. t° 
U ex;i/7;l/3-;K t°yK^toK f^V7^vm 
xxt;K t°U^^^U;l/Kxxr;K t°UX^l/y. 
jf°U7^";;l/75F\ iHU-N-ex;Hi°nU Fy. m 
xXr;K iHUW[:ex;K .t°';7^U;«) ift^ti 

§0 »i4^t° u V- LT. t° y 7x u ymmi*. u 

ymmmM^'Xi,i:\\ .t°Ub°o-;K #t^i^°UX^ 
[0 0 6 3] •b;bn-X7yp-h7-f;l/A(D±0i^f 
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U ir)l:ffy i/u^^y (1ti>Bg 5 3-2 9 2 ^'Mi 

m) . mmmmT^ k (mm^4 2 7 5 1 4 6^09 
mmmm) . iisisffi^xxr;!/ (^H^tf^g 2744 
6 nmmm. W'jkm 58-33541^. 5 5 - 

1 2623 8^. 15158-9063 3^£D^i^|g|2 

1) ^ mmmmmmi^ (mm^s 9 3 3 5 1 e^s^ 

Xr;b (ItliHgS 8 - 5 0 5 3 4^1^fBfHt) 

Xr;l/ (WO 9 0 1 0 8 1 1 5. B^H^IfflWem) m 
Sn^o ±fSiS«raxxr;Ki. 0-2 4 

(ommmt^m^l 0-2 4©7;l/3-;l/i:cDxxr;l/ 

[0 0 6 4] •fe;l/n-x7>'U-h7^;i/i.(D^rttt^ 

fi. 0. OOS-lO/im 

l:B^cttim^L<. 0. 0 1-5 /im-e^5;:i:;b'5 

?6t$fgLi\ ^ie!(^^±^ffi^c^lS{$,§@Sl^A\ ^jd 20 

no. 5~6 0 0mg/m' T^^Sil i:*^ U^<. 

l~4 0 0mg/m' T&^C tti'^t <blzW^L\.\ 

[0 0 6 5] MV'y h^iJilLTti. «!|^ m. 

ti§. r.mit'r^m mm. um'p'r^m<D^Mt 30 

j; DtiSns^fiScv"; fe§v^{±;l/^;l/M^7t^'- 

(M^t^2 0/inii-:(±) (D«!f^^i»^Lm m 
mm. mmm. mmm t^ctizx-:>xm 

7;V:tox^bX ■tr;l/P-X7-br-h> t°'JXf-l/ 
-h. t°Up<^;l/7^U^-h. .i^°Ux^iyy^-4^T> 40 

[0 0 6 6] ummM] mmMit. ^mm 
t^mwx 0 fefgv\ Hi/f^ti:. 1 . 2 - 1 . 7 mm 

Hh^Ztm^K. 1. 2-1. 5£D|SHT-$)§C 

»6ffM-r§o sfc. !itrji¥9-2 8 8 2 0 1 Wj^m 
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$ fc (i;!^*^ 5 ^ § 5 ^ o #V F 1 ffMt § c i: 
[0 06 7] RlaR2bS i X^-m 

^tfi. RifeitfR2tt. 7;l/+;VS. 7;b 

^-;l/S$fca7';-;l/ST-SD ; xti. 7;l/3+^> 

7;V34^:^7;bn4^S/S, /^oyyJ^^^5j;tf7>' 
;V;t+^>SA^ 5. ^ § P D n§iiD7i<^^MRlt^^B^ 
; a. h\t. ^tl^n. 0. l$fd±2T'fet3 
T. a + btil$/'di2-efe§o 7;^+;l/gs 7;V^x 
;l/afeJ:tf7U-;V»tis B^S mi AD^>Jg?. 

[0 0 6 8] mmmmi^^^myymit^^tL 

Tti. 77«JI?*^tS^yx'-§a^LTffMbfc 

tuy^ym mk y)itn3L9uy. }£~vfyy)i 
ty^¥s rhv7;l/^nx^^x ^4^+(-7;l/:tox 
^l^:/, ^4^'9-7;l/^n:/nk!bX ;-?-7;V:to- 
2, 2->>~^^;l/- 1, 3->':t4^y-;W . (?^^) 
7^v mm'7^^rdt^±y 7 *f b7;i/:^;i/x7>r ;i/ 
mmm. ^j^^n^^tfdtmy x;vx-r 

[0 0 6 9] ^77^t/V-^, 77^Ii?^#^L 
?^^^L*V^^y V-(D^JJCii, :i-i/7^y^ (M. 

x^ux :/nifPx -cyfuy. mit}£~)W mit 
y^)V. r^vmyi'ji. 7^vm^^)W 7^u 

;H2-x^;l/-\4^~>;l/) , >^^^U;VSxXr;bS 

mu y^'^vjmy^ji^. ^^^u;b^x^;i/, 
h) . 7.^uy. 7.^]yymmi:¥ mk v'ex;v^y-tf 

y. toVh;l/XX a-y^)V7s9]yy) . tol/X 
-r;l/S mk p«^;bex;bx-r;W . Hx;bxxr 
mk S^Hx;K 7ok°:ty^ex;K ISMe 
x;l/) , 7^V)l7^m mk N-tert-7^;l/7^ 
U;V75F\ }^-'y^u^^iy)l7^V)l7^V) . ^ 
^ ^ U ;U7 5 FM*3<t t;7 ^ y o - F U 

[0 0 7 0] fgHfjf^lfi. S^/f$o/J^^l^«Sfl:^f^ 
7>y{[:v^-^-.>'7A. m -^fba^) ®»i 
f^v^-A^y^-icj^mLTBrn^zti^x 

B R. f^v iyu^^y^rdt7^vmmm^ lv\ 
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[0 0 7 1] Ml] mm±7^J]yl.Ui. 

y7-cDi?iJ(ct±. ex (4-^^^yn^;l/^;i-7x- 

;l/7^ K*3<tt54-^^^Uo+i/7xr:;V-4' 
h^^^y7x:^;l/9^^x-r;l/*^#f n^o iiMJf^^ffiil 

7 y y Itf 5 ^ S 

eg 1 0 0 n mJ-:^T'D«?/)^~ff S Ll\ IMti. 5 0 
n mJ^TTSi. il ?> {Cliff ^S^fbtl©1^J 
T i 02 . A I2 03 . I n2 0. s ZnO. S 
nOz . Sb2 O3 *3j;t5l TO*^#$n§o M« 

ctm^L^. 2QT3^%mm%x^h^t^\z.m 20 
[0 0 7 2] mm\n\t. mm.mtfs~Y:=i~vm 

'|ji?©¥i^fM{i 1 . 0 J^S 1 0 . 0 M m*~W$ L < . 
1. 57^M5. 0/im;!)^'^P>t|!fSU\ KKliD/W 

5 0 C i:5bWS H/\ ejS^^F 

-etSo feZ-cL. eS5j^^{i. g?l^53'^tf^^LT^ 30 

m^. mmm(Dmm\i. 0 . 5 t^s 1 0 /i mm^ l 

[0 0 7 3] [^N-Kn-hl] K3>fl§±7^;l/Afc 

;A-F3-MoafiT^{±s 1. 4 5~2. 0(Dmmff 40 
$fSL<. 1. 5-1. 8cDlEH/5)'5?e.(i:§fgLV\ M 

T S t° y v-^cDtaf b^tiA^ 5. ^ § 1. S § 

/mit^m^^^y^v 7 Ffb^n/cii: trffM^-t 
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tf § rc!^)Ui. ^};i±(D3i^\yymimm^t^^ 

[0 0 7 4] -W±(Dx5^bytt^|gffiS;&ttSty 

(DxXT;b (&k x^L^y^~U3-;l/^/ (^^) 7^U 
b-h. 1, 4-iy'!7U^^-^yi/7^Vly-h. ^y 
^xUXU (y^) 7^Ub-h) . -^y 

^xUXUh-;l/hU (^^) 7^Ub-h. FUp^f- 

-;l/X^yFU (><^) 7^Ub-F. v^Xy^x'Jx 
UF-;VrF^ (p«^) 7^Ub-F. >>Xy^xUX 
UF-;P^y^ (p^^) 7^U^-F. -^y^x'JXU 
F-;b^^^ (^^) 7^';b-F. 1, 2, 3-^>^ 
n yrhyy^^^VU-h. t°vyu^yf^V7 
^ U l-- F . t° U xXT;Vt° U 7 ^ U b- F ) . H x;!. 
-^y-tf>:}3j:tf^(D^«f* (M^ 1, 4-'J}£~)l^y 
■fe'y. 4 -ex;b^m#^- 2 -7^ U n^;l/x^;l/x 
Xr;K 1. 4-i^lfx;l/i/^n^+-9-yy) , ex;V 
X)]/t-y (Ms '>"ex;l/x;l/.tsy) . 7^U;l/75F 
(M^ ^^ixyHx7^U;V75 F) *5cfctfy^^U;b 
75F)b^^Sn§o 3l^';x-r;l/;&±||^LTtt§2j< 

v^-it. ^'^m:i^f^'y^i\:^mmm^Kmc^ir) 
^mt^^tm^Lh\ ^tim:Li-iyym-mm 

[0 0 7 5] -&.±o:):c9iyymmm^t^'ey 

mmm^uy'^~f^v'^-mxLxi.x\.\ 
mm^mMmmt. ^yi/7t-FS. x.^^-^^ 

7>>''Ji>>S. ;t^^yyya. 7;VrHFS. 

a m7m. 'yr/r^vu-mmw. y^sx 

X— r;WI:y^a-;K xxr;l/*5J;tf'j7U^y. rF 
^y F+^>^>7ycoj;d?S:^S7;i^3^s^Ft. 

xmmm 1 1*. ±i3f k^ijtc t ±iawigs*^53'fi? b 
it^mmmm^£ E^c^-oxmrn-^^^ m 

[0 0 7 6] Mfc^>-Fn-Flt(i. MJf$(Dilli5^ 

m<^wmwm^^rzA\mm<j^mm-^m&\^x%, 
%.\\ ^m^wm-}L\.x\mmt^^-(Xff'^. 5ii 

mL\^\ mmwmtLxii^mit'r^m&i'. ~m 
it^^ym-s K{b7;F5x7Ai4?. m\mm-. m 
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mcoi on^9om%i:^^^tm^L<. 20 

m%timi^tt}^Lh\ /N-Fn-M(53/¥$(i;. 1-3 

[0 0 7 7] ^mmM] MmmMmm 

ii. 1. 6 57^^2. 4 oi?^5;:i;*WSL<. 1. 10 
7 07iM2. 2 01:^mctif-^^lzmU\ WfJf 

mtmmtr£^i:5icmm-^n. i. sst^m 
1 . 8 0 -e35?> c: tifm Lh\ mmM^^xs^m 

in^M(D^-( Xlt. 3 %J;(TT-S § c i: AWi LV\ 
[0 0 7 8] ■|'M/f^l*3<fct5iiai/?*lt±. tte^fi^ffl 
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